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Date: 14 April 2014
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-1U-2 & 100-1U-6 Remaining Waste Sites - Soil Full Protocol - Waste Site

600-382
Subject: Polyaromatic Hydrocarbon/Herbicide - Data Package No. XP0049-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0049
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1T973 2/4/14 Soil C See note 1
J1T974 2/4/14 Soil C See note 1
J1T975 2/4/14 Soil C See note 1
J1T976 2/4/14 Soil C See note 1
J1T977 2/4/14 Soil C See note 1
J1T978 2/4/14 Soil C See note 1

1 - Polyaromatic Hydrocarbons by 3550B & herbicides by 8151A.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client

DATA QUALITY OBJECTIVES

- Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-
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detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

- Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

Due to matrix spike and matrix spike duplicate recoveries outside QC limits (0% & 0%),
all dalapon results were qualified as estimates and flagged "J".
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All other accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1T973/J1T978) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria.
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Eighteen herbicide results exceeded the RQL. Under the WCH statement of work, no
qualification is required. All other analytes met the RQL.

Completeness

Data package No. XP0049 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

* Due to matrix spike and matrix spike duplicate recoveries outside QC limits (0% &
0%), all dalapon results were qualified as estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #SOOW307AOO (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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POLYAROMATIC HYDROCARBON & HERBCIDE DATA QUALIFICATION
SUMMARY*

SDG: XP0049 REVIEWER: Project: 600-382 PAGE 1 OF I
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Dalapon J All MS & MSD

I_ recovery

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Colect Dat..
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

J IT973
342714001
SOIL
04-FEB-t4 0-20
07-FEB-14
Client
1.85%

Report Date: February 14, 2014

Client SDG: XP0049

Project: WCHNO02I3
Client ID: WCHN001

(1-1-,4(\

Parameter Qualifier Result
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 508
Acenaphthylene X 189
Anthracene U 169
Benzo(a)anthracene U 0.542
Benzo(a)pyrene U 0.542
Benzo(b)tluoranthene U 0.542
Benzo(ghi)perylene PX 2.16
Benzo(k)fluoranthene U 0.271
Chrysene U 0.542
Dibenzo(a,h)anthracene U 0.542
Fluoranthene U 0.542
Fluorene U 5.08
lndeno(1,2,3-cd)pyrene X 4.43
Naphthalene U 5.08
Phenanthrene U 5.08
Pyrene U 0.542
The following Prep Methods were erformed:
Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method Description
SW846 8310

DL RL Units DF Analyst Date Time Batch Method

5,08
5.08
1,69

0.542
0.542
0.542
0.542
0.271
0.542
0.542
0.542

5.08
0.542

5.08
5.08

0.542

16.9
16.9
16.9
1.69
1 69
1.69
1.69

0.847
1.69
1.69
1.69
16.9
1.69
16.9
16.9
1.69

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 02/13/14 1146 1365968

Analyst Date Time Prep Batch
AXVI 02/11/14 1735 1365967

Analyst Comments

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Std list Soil "Dry Weight
Corrected"

Result Nominal
5870 ug/kg 8470

Recovery% Acceptable Limits
69.3 (23%-104%)

Notes:

Page 17 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSLN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-232 Soil

Client Sample ID: JIT974
Sample ID: 342714002
Matrix: SOIL
Coetl Dalwe. 94-VEB-k4, Q%.5
Receive Date: 07-FEB-14
Collector: Client
Moisture: 14.8%

Parameter Qualifier Result

HPLC-PAH

8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 587
Acenaphthylene U 5.87
Anthracene U 1.96
Benzo(a)anthraccne U 0.626
Benzo(a)pyrene U 0.626
Benzo(b)fluoranthene U 0.626
Benzo(ghi)perylene J 0.685
Benzo(k)fluoranthene U 0.313
Chrysene U 0.626
Dibenzo(a,h)anthracene U 0.626
Fluoranthene J 1.37
Fluorene U 5.87
Indeno(l,2,3-cd)pyrene U 0.626
Naphthalene U 5.87
Phenanthrene U 5.87
Pyrene J 1.72

The following Prep Methods were performed:

Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:
Method Descript___

SW846 8310

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Std list Soil "Dry Weight
Corrected"

Report Date: February 14, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

V__, 
\ \5(

DL RL Units DF Analyst Date Time Batch Method

5.87
5.87
1.96

0.626
0.626
0.626
0.626
0.313
0.626
0.626
0.626

5.87
0.626

5.87
5.87

0.626

19.6
19.6
19.6
1.96
1.96
1,96
1.96

0.978
1.96
1.96
1.96
19.6
1.96
19.6
19.6
1.96

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 02/13/14 1229 1365968

Analyst Date Time Prep Batch
AXVI 02/11/14 1735 1365967

Analyst Comments

Result Nominal Recovery0/o Acceptable Limits
5710 ug/kg 9780 58.4 (23%-104%)

Page 18 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT975
342714003
SOIL
04-FEB-14 09:20
07-FEB-14
Client
9.67%

Report Date: February 14, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

1A()

Parameter Qualifier Result

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.53
Acenaphthylene U 5,53
Anthracene U 1.84
Benzo(a)anthracene U 0.590
Benzo(a)pyrene U 0.590
Benzo(b)fluoranthene U 0,590
Benzo(ghi)perylene U 0,590
Benzo(k)fluoranthene U 0,295
Chrysene U 0.590
Dibenzo(ah)anthracene U 0.590
Fluoranthene U 0,590
Fluorene U 5.53
Indeno(1,2,3-cd)pyrene U 0.590
Naphthalene U 5.53
Phenanthrene U 5.53
Pyrene U 0.590
The following Prep Methods were performed:
Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:
Method _ Description __

SW846 8310

DL RL Units DF Analyst Date Time Batch Method

5.53
5.53
1.84

0.590
0.590
0.590
0.590
0.295
0.590
0.590
0.590

5.53
0.590

5.53
5.53

0.590

18.4
18.4
18.4
1.84
1.84
1.84
1.84

0.922
1.84
1.84
1.84
18.4
1.84
18.4
18.4
1.84

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 02/13/14 1435 1365968

Analyst Date Time Prep Batch
AXVI 02/11/14 1735 1365967

Analyst Comments

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Std list Soil "Dry Weight
Corrected"

Result
6330 ug/kg

Nominal
9220

Recovery% Acceptable Limits
68.7 (23%-104%)

Notes:

Page 19 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: February 14, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
JIT976
342714004
SOIL
04-FEB-14 09:40
07-FEB-14
Client
3.47%

Parameter Qualifier Result
H-PLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5,17
Acenaphthylene U 5.17
Anthracene U 1.72
Benzo(a)anthracene U 0.552
Benzo(a)pyrene JP 1.03
Benzo(b)fluoranthene 1 0.926
Benzo(ghi)perylene J 0.859
Benzo(k)fluoranthene U 0.276
Chrysene U 0.552
Dibenzo(a,h)anthracene U 0.552
Fluoranthene J 1.21
Fluorene U 5.17
Indeno(1,2,3-cd)pyrene U 0.552
Naphthalene U 5.17
Phenanthrene U 5.17
Pyrene 3 1,06

The following Prep Methods were performed:
Method Description
SW846 355GB 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:
Method Description

SW846 8310

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

DL RL Units DF Analyst Date Time Batch Method

5,17
5.17
1.72

0.552
0.552
0.552
0.552
0,276
0.552
0,552
0.552

5.17
0.552

5.17
5.17

0.552

17.2
17.2
17.2
1.72
1.72
1.72
1.72

0.862
1.72
1.72
1.72
17.2
1.72
17.2
17.2
1.72

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 02/13/14 1518 1365968

Analyst Date Time Prep Batch
AXV1 02/11/14 1735 1365967

Analyst Comments

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Sid list Soil "Dry Weight
Corrected"

Result
6010 ug/kg

Nominal Recovery% Acceptable Limits
8620 69.7 (23%-104%)

Notes:

Page 20 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis
Report Date: February 14, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
JIT977
342714005
SOIL
04-FEB-14 10:00
07-FEB-14
Client
2.76%

Client SDG: XP0049

Project:
Client ID:

WCHN00213
WCHN001

(4 (K~
Parameter Qualifier Result
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.14
Acenaphthylene U 5.14
Anthracene U 1.71
Benzo(a)anthracene U 0.548
Benzo(a)pyrene U 0.548
Benzo(b)fluoranthene U 0.548
Benzo(ghi)perylene U 0.548
Benzo(k)fluoranthene U 0.274
Chrysene U 0.548
Dibenzo(a,h)anthracene U 0.548
Fluoranthene JP 0.652
Fluorene U 5.14
lndeno(1,2,3-cd)pyrene U 0.548
Naphthalene U 5.14
Phenanthrene U 5.14
Pyrene J 1,01
The following Prep Methods were performed:
Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method

DL RL Units DF Analyst Date Time Batch Method

5.14
5.14
1.71

0.548
0.548
0.548
0.548
0.274
0.548
0.548
0.548

5.14
0.548

5.14
5.14

0.548

17.1
17 1
17.1
1.71
1.71
1,71
1.71

0.856
1 71
1.71
1.71
17.1
1.71
17.1
17.1
1.71

Analyst
AXV I

Description
SW846 8310

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 02/13/14 1600 1365968

Date Time Prep Batch
02/11/14 1735 1365967

Analyst Comments

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Std list Soil 'Dry Weight
Corrected"

Result
6650 ug/kg

Nominal Recovery% Acceptable Limits
8560 77.7 (23%-104%)

Notes:

Page 21 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:

Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT978
342714006
SOIL
04-FEB-14 08:20
07-FEB-14
Client
1.72%

Report Date: February 14, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHNO01

t
Qualifier Result DL RL Units DF Analyst Date Time Batch Method

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5,09
Acenaphthylene X 195
Anthracene U 1.70
Benzo(a)anthracene U 0.543
Benzo(a)pyrene U 0.543
Benzo(b)fluoranthene U 0.543
Benzo(ghi)perylene X 2.02
Benzo(k)fluoranthene U 0,271
Chrysene U 0543
Dibenzo(a,h)anthracene U 0,543
Fluoranthene U 0.543
Fluorene U 5.09
Indeno( 1,2,3-cd)pyrene X 4.84
Naphthalene U 5.09
Phenanthrene U 5.09
Pyrene U 0.543

The following Prep Methods wereperformed:
Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method Description ___
SW846 8310

5.09
5.09
1.70

0.543
0.543
0.543
0.543
0.271
0543
0.543
0.543

5.09
0.543

5.09
5.09

0.543

17.0
17.0
17.0
1.70
1,70
1.70
1.70

0.848
1.70
1.70
1.70
17.0
1.70
17.0
17.0
1.70

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 02/13/14 1848 1365968

Analyst Date Time Prep Batch
AXV1 02/11/14 1735 1365967

__ __ __ nalyst Comments

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Std list Soil "Dry Weight
Corrected"

Result
5820 ug/kg

Nominal
8480

Recovery% Acceptable Limits
68.6 (23%-104%)

Notes:

Page 22 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:

Collect Date:
Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT973
342714001
SOIL
04-FEB-14 08:20
07-FEB-14
Client
1.85%

Report Date: February 20, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

Parameter Qualifier Result

Semi-Volatiles-HERB
815 1A Herbicides Soil "Dry Weight Corrected"
2,4,5-T DU 16.9
2,4,5-TP DU 16,9
2,4-D DU 16.9
2,4-DB DU 16.9
Dalapon DTU 357
Dicamba DU 20.4
Dichlorprop DU 23.0
Dinoseb DU 16.9
MCPA DU 2340
MCPP DU 2040

The following Prep Methods were performed:
Method Description
SW846 8I5A 8151A Herbicides Prep in Soil

The following Analytical Methods were performed:

Method Description
SW846 8151 A

Surrogate/Tracer Recovery Test
2,4-Dichlorophenylacetic acid 8151A Herbicides Soil "Dry Weight Corrected"

DL

16.9
16.9
16.9
16.9
357

20.4
23.0
16.9

2340
2040

RL Units DF Analyst Date Time Batch Method

50.9
50.9
50.9
50.9
1020
50.9
50,9
50.9

10200
10200

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

10 RXEI 02/13/14 0124 1365971
10
10
10

10
10
10
10

10
10

Analyst Date Time Prep Batch
AXVI 02/11/14 1740 1365970

Analyst Comments

Result Nominal Recovery% Acceptable Limits
67.9 ug/kg 102 66.6 (38%-142%)

Notes:

Page 99 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel com

Certificate of Analysis

Company
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:

Collect Date:
Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
JIT974
342714002
SOIL
04-FEB-14 08:50
07-FEB-14
Client
14.8%

Parameter Qualifier Result
Semi-Volatiles-HERB
8151A Herbicides Soil "Dry Weight Corrected"
2,4,5-T DU 19.4
2,4,5-TP DU 194
2,4-D DU 19,4
2,4-DB DU 19.4
Dalapon DTU 410
Dicamba DU 23.4
Dichlorprop DU 26.5
Dinoseb DU 194
MCPA DU 2690
MCPP DU 2340

The following Prep Methods were performed:
Method Description
SW846 8151A 8151A Herbicides Prep in Soil

The following Analytical Methods were performed:
Method _ Description

SW846 8151 A
2 SW8468151A

Surrogate/Tracer Recovery Test
2,4-Dichlorophenylacetic acid 8151 A Herbicides Soil "Dry Weight Corrected"

Report Date: February 20, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

DL RL Units DF Analyst Date Time Batch Method

19.4
19.4
194
19.4
410

23.4
26.5
19.4

2690
2340

58.6
58.6
58.6
58.6
1170
58.6
58.6
58.6

11700
11700

ug/kg
ug/kg
ug/g
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

10
10
10
10
10
10
t0
10
10
10

RXEI 02/13/14 0150 1365971

Analyst Date Time Prep Batch
AXV I 02/11/14 1740 1365970

Analyst Comments

Result
112 ug/kg

Nominal
117

Recovery% Acceptable Limits
95.7 (38%-142%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
JIT975
342714003
SOIL
04-FEB-14 09:20
07-FEB-14
Client
9.67%

Report Date: February 20, 2014

Client SDG: XP0049

Project: WCHN00213
Client [D: WCHN001

Parameter Qualifier Result
Semi-Volatiles-HERB
8151 A Herbicides Soil "Dry Weight Corrected"
2,4,5-T DU 18.4
2,4,5-TP DU 18.4
2,4-D DU 18.4
2,4-DB DU 18.4
Dalapon DTU 387
Dicamba DU 22.1
Dichlorprop DU 25.0
Dinoseb DU 18.4
MCPA DU 2540
MCPP DU 2210

The following Prep Methods were performed:
Method Description
SW846 8151A 8151 A Herbicides Prep in Soil

The following Analytical Methods were performed:
Method Description

SW846 8151A
SW846 8151 A2

Surrogate/Tracer Recovery Test
2,4-Dichlorophenylacetic acid 8151A Herbicides Soil "Dry Weight Corrected"

DL RL Units DF Analyst Date Time Batch Method

18.4
18.4
18.4
18.4
387

22.1
25.0
18.4

2540
2210

55.3
55.3
55.3
55.3

1110
55.3
55.3
55.3

11100
11100

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uglkg
ug/kg
ug/kg
ug/kg

10
10
10
10
10
10
10
10
10
10

Analyst Date Time
AVI 72/ 1/14 740

RXEI 02/13/14 0216 1365971

Prep Batch
1365970

Analyst Comments

Result Nominal
110 ug/kg IlI

Recovery% Acceptable Limits
99.7 (38%-142%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel com

Certificate of Analysis

Company:
Address

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Client Sample ID: J1 T976
Sample ID: 342714004
Matrix: SOIL
Collect Date: 04-FEB-14 09:40
Receive Date: 07-FEB-14
Collector: Client
Moisture: 3.47%

Qualifier Result

Semi-Volatiles-HERB
8151A Herbicides Soil "Dry Weight Corrected"
2,4,5-T DU 17.2
2,4,5-TP DU 17.2
2,4-D DU 17.2
2,4-DB DU 17.2
Dalapon DTU 363
Dicamba DU 20.7
Dichlorprop DU 23.4
Dinoseb DU 17,2
MCPA DU 2380
MCPP DU 2070

The following Prep Methods were performed:
Method Description
SW846 81A 8151 A Herbicides Prep in Soil

Report Date: February 20, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

DL RL Units DF Analyst Date Time Batch Method

51.8
51,8
51.8
51.8
1040
51.8
51.8
51.8

10400
10400

ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

10 RXEI 02/13/14 0335 1365971
10
10

10
t0
10
t0
10
10
10

17.2
17.2
17.2
17.2
363

20.7
23.4
17.2

2380
2070

Analyst Date Time Prep Batch
AXVI 02/11/14 1740 1365970

The following Analytical Methods were performed:

Method Description
SW846 8151 A

2 SW846 8151A

Surrogate/Tracer Recovery Test
2,4-Dichlorophenylacetic acid 8151A Herbicides Soil "Dry Weight Corrected"

Analyst Comments

Result
108 ug/kg

Nominal
104

Recovery% Acceptable Limits
104 (38%-142%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:

Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT977
342714005
SOIL
04-FEB-14 10:00
07-FEB-14
Client
2.76%

Report Date: February 20, 2014

Client SDG: XP0049

Project: WCHNO0213
Client ID: WCHN001

Parameter Qualifier Result
Semi-Volatiles-HERB
8151A Herbicides Soil "Dry Weight Corrected"
2,4,5-T DU 170
2,4,5-TP DU 170
2,4-D DU 170
2,4-DB DU 70
Dalapon DTU 1 359
Dicamba DU 20.5
Dichlorprop DU 23.2
Dinoseb DU 17.0
MCPA DU 2360
MCPP DU 2050
The following Prep Methods were performed:
Method Description
SW846 915IA 815]A Herbicides Prep in Soil

The following Analytical Methods were performed:
Method Description

SW846 8151 A
2 SW846 8151 A

Surrogate/Tracer Recovery Test
2,4-Dichlorophenylacetic acid 815 IA Herbicides Soil "Dry Weight Corrected"

DL RL Units DF Analyst Date Time Batch Method

17.0
7.0

170
17.0
359

20.5
23.2
17.0

2360
2050

513
513
51.3
51.3
1030
51.3
51.3
51.3

10300
10300

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

10 RXE1 02/13/14 0402 1365971
10
10
10
10
10
10
10
10
10

Analyst Date Time Prep Batch
AXVI 0211I/14 1740 1365970

Result
108 ug/kg

Analyst Comments

Nominal Recovery% Acceptable Limits
103 105 (38%-142%)

Notes:

Page 103 of 149

20



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:

Collect Date:
Receive Date:

Collector:
Moisture:

of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
J11978
342714006
SOIL
04-FEB-14 08:20
07-FEB-14
Client
1.72%

Report Date: February 20, 2014

Client SDG: XP0049

Project:
Client ID:

WCHN00213
WCHN001

Parameter_ Qualifier Result
Semi-Volatiles-HERB
815 IA Herbicides Soil "Dry Weight Corrected"
2,4,5-T DU 16,9
2,4,5-TP DU 16.9
2,4-D DU 16.9
2,4-DB DU 16.9
Dalapon DTU 356
Dicamba DU 20.3
Dichlorprop DU 23 0
Dinoseb DU 16.9
MCPA DU 2340
MCPP DU 2030
The following Prep Methods were performed:
Method Description
SW846 8151 A 8151 A Herbicides Prep in Soil-

The following Analytical Methods were performed:
Method Description

SW846 8151 A

DL RL Units DF Analyst Date Time Batch Method

16.9
16.9
16.9
16.9
356

20.3
23.0
16.9

2340
2030

50.8
50.8
50.8
50.8
1020
50.8
50.8
50.8

10200
10200

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

10
10
10
10
10
10
10
10
10
10

RXEI 02/13/14 0428 1365971

Analyst Date Time Prep Batch
AXVI 021 /14 740 65970

Analyst Comments

Surrogate/Tracer Recovery
2,4-Dichlorophenylacetic acid

Test
815 1A Herbicides Soil "Dry Weight Corrected"

Result-
74.4 ug/kg

Nominal__ Recovery% Acceptable Limits
102 73.2 (38%-142%)

Notes:
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Appendix 4
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Herbicide Case Narrative
WC-HANFORD, INC. (WCHN)

SDG XP0049

Method/Analysis Information

Procedure: Analysis of Chlorophenoxy Acid Herbicides by ECD

Analytical Method: SW846 8151A

Prep Method: SW846 8151A

Analytical Batch Number: 1365971

Prep Batch Number: 1365970

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 815 1A:

Sample ID Client ID
342714001 J1T973
342714002 J1T974
342714003 JIT975
342714004 JIT976
342714005 JIT977
342714006 J1T978
1203034044 Method Blank (MB)
1203034045 Laboratory Control Sample (LCS)
1203034046 342714003(J1T975) Matrix Spike (MS)
1203034047 342714004(J1T976) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-0 II REV# 21.

Raw data reports are processed and reviewed by the analyst using ChemStation software package. False positives
have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
All calibration verification standards (CVS, ICV, or CCV) requirements have not been met for this SDG. The
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bracketing standard failed with a negative and/or positive bias for several target analytes. All samples were
re-analyzed. Since the bracketing standard failed in a similar manner, the standard failure was attributed to
matrix interference. All analytes were within the established retention time windows for this method.

Ouality Control (OC Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS(1203034045) did not meet spike recovery acceptance criteria for Dinoseb. Since there were no target
analytes detected in the associated client samples, the biased high spike recovery had no adverse impact on the
data and the results have been reported.

QC Sample Designation
Sample 342714003 (J1 T975) was selected for analysis as the matrix spike and matrix spike duplicate.

Matrix Spike (MS) Recovery Statement
The MS(1203034046(J IT975)) did not meet spike recovery acceptance criteria for Dalapon. The MS was
analyzed at a dilution, along with the parent sample and MSD, due to the viscous nature of the extract. As a
result, Dalapon was diluted out of the acceptance criteria and the data results have been reported.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries for this SDG were within the established acceptance limits for the reported spike analytes.

MS/MSD Relative Percent Difference (RPD) Statement
The MS(1203034046(JIT975))/MSD(1203034047(J1T976)) did not meet RPD acceptance criteria for Dalapon.
The MS was analyzed at a dilution, along with the parent sample and MSD, due to the viscous nature of the
extract. The RPD failure was attributed to Dalapon being diluted out of the acceptance limits in the MS. The data
results have been reported.

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows. Reported target analyte concentrations were
confirmed on a dissimilar column.

Sample Dilutions
Samples 1203034046 (J1 T975), 1203034047 (J1T976), 342714001 (J1 T973), 342714002 (J1 T974), 342714003
(J1 T975), 342714004 (J1 T976), 342714005 (J1 T977) and 342714006 (J1 T978) were analyzed at a dilution due
to the viscous nature of the extracts.

Sample Re-extraction/Re-analysis
Samples 1203034044 (MB), 1203034045 (LCS), 1203034046 (J1T975), 1203034047 (J1T976), 342714001
(JIT973), 342714002 (J1T974), 342714003 (J] T975), 342714004 (J1T976), 342714005 (J1T977) and
342714006 (J1T978) were re-analyzed in order to confirm ending check standard (CCV) failure. The original
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data results have been reported and the re-analysis data are located in the Miscellaneous Section.

Miscellaneous Information

Electronic Package Comment

This data package was generated using an electronic data processing program referred to as virtual packaging. In
an effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
electronically. The following change from traditional packages should be noted:
Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the reviewer
name associated with the generation of the data and package. The data validator will always sign and date the
case narrative. Data that are not generated electronically, such as hand written pages, will be scanned and
inserted into the electronic package.

Data Exception (DER) Documentation
The following DER was generated for this SDG: 1267769.

Manual Integrations
Some initial calibration standards, continuing calibration standards, and/or samples may have required manual
integration to correctly position the baseline as set in the calibration standard injections. If manual integration
was performed, copies of all manual integration peak profiles are included in the raw data section of this
Herbicide fraction.

Additional Comments
The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

The higher results from either column have been chosen and reported in the data package for the client samples,
MB and LCS. The data reported for the MS and MSD are from the same analytical column as the parent sample.

Due to rounding differences in the calculation between the forms, the data reported in the Sample Summary
(form 1) and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification
Summary (form 10).

Due to software issue, the raw data may not correctly display the updated SPC limits. Please see Sample Data
Summary Report and Surrogate Recovery Report for the correct surrogate acceptance limits.

System Configuration

The Semi-Volatiles-HERB analysis was performed on the following instrument configuration:

Instrument It t System Column Column Description
ID Configuration ID

ECD3A.I I Agilent 7890A GC HP6890 Series Rtx-CLP 30m x 0.25mm, 0.25um
- with duel uECD ECD I (Rtx-CLPesticide)

ECD3A.I 2 Agilent 7890A GC HP6890 Series Rtx-CLP 30m x 0.25mm, 0.20um
with duel uECD ECD II (Rtx-CLPesticidell)

Certification Statement
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requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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DER Report No.: 1267769
Revision No.: 3

Division:
Industrial

Test / Method:
SW846 8151A

Type:
Process

Client Code:
WCHN

Sample Numbers:
See Below

Potentially affected work order(s)(SDG): 342714(XP0049)
Appiication issues:
Failed Recovery for MS/PS
Failed RPD for MS/MSD, or PS/PSD
Failed Recovery for LCS/LCSD
Specification and Requirements
Exception Description:

1. The LCS(1203034045) did not meet spike recovery acceptance criteria
for Dinoseb.

2. The MS(1203034046) did not meet spike recovery acceptance criteria
for Dalapon.

3. The MS(1203034046)/MSD(1203034047) did not meet RPD
acceptance criteria for Dalapon,

Originator's Name:
Lloyd 0 Fox 14-FEB-14

DER Disposition:

1. Since there were no target analytes detected in the associated cdient
samples, the biased high spike recovery had no adverse impact on the
data and the results have been reported.

2. The MS was analyzed at a dilution, along with the parent sample and
MSD, due to the viscous nature of the extract. As a result, Dalapon was
diluted out of the acceptance criteria and the data results have been
reported.

3. The MS was analyzed at a dilution, along with the parent sample and
MSD, due to the viscous nature of the extract. The RPD failure was
attributed to Dalapon being diluted out of the acceptance limits in the MS.
The data results have been reported.

Data Valldator/Group Leader:
Barbara Bailey 20-FEB-14
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GEL Laboratories LLC
Form GEL-DER

Mo.Day Yr.
14-FEB-14

Instrument Type:
GC/ECD

Batch ID:
1365971

DATA EXCEPTION REPORT

Quality Criteria:
Specifications

Matrix Type:
Solid



Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-232-075 page O
Collector Company Contact Talephone No. Project Coordinator Prce Code Data Turnaround

JOHNSON, BRADY Joan Kessner 375-4688 KESSNER, JH P
Project Designation Sampting Location SAF No.

100-U-2 & 100-lU-6 Remaintng Waste Sites 600-382 Subsites RC-232
Iea Chest No. ield Logbook No. COA Method of Shipment

EL-1666-01 060822000 Commerical Carnier

Shipped To Okit. Propetty No. - 1 of LadngIAir BWU No.
GEL Laboratories Char/ston /[

Other Labs Shipped To

CW 4C C ooI4C 0c04C Co4C Cot4C

Typeof ConaJner G' 3 A a 4

POSSIBLE SAMPLE HAZARDSIREMARKS No- of Contalner(s)

Volume 125mL ltniL 12&,L 27L

Special Handling and/or Storage mA sO1 . -

cool 4c Sample Analysis = R-- PAH C6-1
Isu5sWTPII-D + FFAS

Sample No. Matrix Sample Date Sample Time .

-J1T973 SOIL - _ _ . 1 ___ X

-J1T974 SOIL Z - 4 , 4 A A A
-J1T975 SOIL _ _ 1 ? j(

-J1T976 SOIL 01 4f 0 X
-J1T977 SOIL .q oI CC Z ' I

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
RenuWhd ytRemovsd Frm DatetTmme RDcardiByd1cr. n. lo t Dlme (1) ICP Metals - 601OTR (Close-out List) {Alumunum, Antimony, Arsenic, Barium Beryium, Boron, Cedmium

Cakitm Croium, Coblt, Copper. Iron, ead, Magneum, Manganes, Molybdenum Nickel, Potassium,
A~tj--Selenium, skcon, Sever Sodium, Van~ai, Zincl, Mercury - 7471 - (CV) QMerciuvy)

RWwP~v 8yWRwoved PWefn / Arw evjo0 in Dabarrme

adeirn Frome Deli

_ _ _ _ _ _o_ _m D Ty J

AY 2 -H q -qRdrinuishd Syl Fro Dawar n n ae

RenqWWVW-d Fyltr Fs-mm RIei Dpn Datoffir

FINLSa t o - XP0049
DISPOSrTWN

WVCH-EE-01 I
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WashngCsrHor CHAN Ft A R E
Washington Closure Hanford ICHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESTI RC-232-075 Iage 2 of 2

Collector Company Contact Telephone No. Project Cooninator Price Code Data Turnaround
JOHNSON, BRADY Joan Kessner 375-4688 KESSNER, JH

Proqect Designation Samplng Location SAF No.
100-LU-2 & 100-U-6 Remaining Waste Sites 600-382 Subsites RC-232

Ice Chest No. Fleld Logbook No. COA Method of Shipment

EL-1666-01 0603822000 Commencal Carrier

Shipped To Offsite Propety No BIl of Lading/Air aill No.
GEL Laboratories Charlston

Other Labs Shipped To

CON 4C C 4C 0C0ol4C COO 4C Cool 4C

Type of Container &P aG aG aG *G

POSSIBLE SAMPLE HAZARDS/REMARKS No- ol ContaIner1s) 1 1

Aone
Volume 125- m w. srnk 5- 125mL

Special Handling and/or Storage See "M .8082

coo40 SampleAnalysis SO ISoecial R, 5,$- PW-O PCBS-s2

Sample No. Matrix Sample Date Sample rum I__I_

-J1T978 SOIL -L V I _ _ _ _ ? _ __A_2

J1T979 SOIL -1 2. 05? 1

CHAIN OF POSSESSION SigntPrint Names
RINi d S yM E From DwTrts Rscwed ytoed in DatwaT I 0

WCH-EE-0 1 " I

R eo m a u ke n r R cAivkd D a l r w "

-4->c 1535 i.4-
R rmm 0am E5

- o" 1030 Rj! Q~n

p ~ ved FrOM 0 1 rin4

&AWrmbvad Fram EwAnr"m Racs ived i bEStafrv"

FINLSML 0-M4 DiPoM By Da*'"

WCH-EE-01 1

SPECIAL INSTRUCTIONS
(1) ICP Metals - 6010TR (Close-oat Ust) {Aluminum, Antimony, Arsanii, Barium, Berykim. Bron, Cadim ,
Calcium, Chromium, Cobaet, Copper, Iron, Lead, Magnesium, Manganese, Molybdenum, N*kel, Potassium,
Selenum Silcon, Sver, Sodium, Vanaduum, Zinc); Mercury - 7471 - (CV) (Mercsry}

LkE

..-- C -r I An

(0



HPLC-PAH
WC-HANFORD, INC. (WCHN)

SDG XP0049

Method/Analysis Information

Procedure: Polynuclear Aromatic Hydrocarbons
Analytical Method: SW846 8310
Prep Method: SW846 3550B
Analytical Batch Number: 1365968
Prep Batch Number: 1365967

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8310:

Sample ID Client ID
342714001 J1T973
342714002 JIT974
342714003 J1T975
342714004 JIT976
342714005 J1T977
342714006 JIT978
1203034040 Method Blank (MB)
1203034041 Laboratory Control Sample (LCS)
1203034042 342714002(J1T974) Matrix Spike (MS)
1203034043 342714002(J1 T974) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories

LLC as Standard Operating Procedure (SOP).

The data discussed in this narrative has been analyzed in accordance with GL-OA-E-030 REV# 15.

Raw data reports are processed and reviewed by the analyst using the Target software package. False

positives have been removed from the Target quantitation reports per standard operating procedures (SOP)

section 18.0.

Calibration Information

Due to software limitations, the files displayed at the beginning of the Form 6 are only the last files
uploaded for each individual level. A complete listing of all files used in the current ICAL are shown on the
Calibration History that is included with each Level 4 or higher package. The last file by date in each level

is the one currently uploaded for that level.

Page 10 of 149

30



The linear equation used in Target and indicated on the initial calibration summary form is not a
conventional linear equation (slope intercept formula) and does not match the equation found in SW-846
method 8000B. The x and y axes are inversed in Target, so that the instrument response is treated as the
independent variable (x) and the concentration ratio is treated as the dependent variable (y). The equation
used in Target to calculate sample results is adjusted to account for the linear equation inversion and
reciprocal slope. The adjusted calculation has been independently verified to produce valid results.

Initial Calibration
All initial calibration requirements have been met for this SDG.

CCV Requirements
All associated calibration verification standards (ICV or CCV) met the acceptance criteria.

Quality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Client sample 342714002 (J1 T974) was chosen for matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPDs between the MS and MSD met the acceptance limits.

Technical Information:

Holding Time Specifications
All samples in this SDG in this analytical batch met the specified holding time. GEL assigns holding times
based on the associated methodology, which assigns the date and time from sample collection or sample
receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. Those holding
times expressed as days expire at midnight on the day of expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG.
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Miscellaneous Information:

Data Exception (DER) Documentation
Data exception reports (DERs) are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents.

A data exception report (DER) was not generated for this SDG.

Manual Integrations
Some initial calibration standards, continuing calibration standards, and/or samples may have required
manual integrations due to software limitations.

Please see the raw data in the Miscellaneous Section.

Additional Comments
The Form 8 is used only as a sequence of the analysis.

One or more analytes were detected on both columns or detectors that indicated an acceptable peak within
the retention time window and acceptable concentration match in samples 342714001 (J1T973) and
342714006 (JIT978). Although method criteria have been satisfied for reporting a positive result for these
analytes, the result is considered a false positive due to matrix interference and/or comparison to the DAD
generated spectrum and is indicated as such on the appropriate Form I/Certificate of Analysis (C of A) with
an 'X' qualifier.

One or more analytes were detected whose concentration greatly differed between the primary and
confirmation analysis (greater than 40% difference or RPD) in samples 342714001 (JI T973), 342714004
(J1T976) and 342714005 (J1T977). Because both columns or detectors indicated an acceptable peak in the
appropriate retention time window for these analytes, the analytes are reported as positive results. Due to
the high percent difference or RPD between the two columns, it is indicated as such on the appropriate
Form I/Certificate of Analysis (C of A) with a'P' qualifier. Those analytes reported with a percent
difference or RPD greater than 40% but less than 70% are qualified as presumptive evidence of the
presence of the material.

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to
eventually generate all data packages electronically. The following change from "traditional" packages
should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the
analyst, reviewer, and report specialist names associated with the generation of the data and package. The
data validator will always sign and date the case narrative.

Data that are not generated electronically, such as hand written pages, will be scanned and inserted into the
electronic package.
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System Configuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument configuration for
Polynuclear Aromatic Hydrocarbons analyses.

The chromatographic hardware system consists of a HP Model 1100 HPLC with programmable gradient
pumping and a 100 uL loop injector.

The HPLC 1100 is coupled to a HP Model G1315A Diode Array UV detector which monitors absorbance
at the following five wavelengths: 1) 224 nm; 2) 250 nm; 3) 270 nm; 4) 234 nm; 5) 300 nm.

The HPLC 1100 is also coupled to a HP Model G1321A Fluorescence Detector in series which monitors
the following varying excitations and emissions 1) EX 230 nm EM 330 nm; 2) EX 210 nm EM 314 nm; 3)
EX 250 nm EM 368 nm; 4) EX 237 nm EM 440 nm; 5) EX 277 nm EM 376 nm; 6) EX 255 nm EM 420
nm; 7) EX 230 nm EM 453 nm.

The Diode Array UV detector is used as the primary detector and the Fluorescence Detector is used as the
confirmation detector. All results are reported from the primary Diode Array UV detector.

The HPLC system is identified with a designation of HPLC E in the raw data printouts.

Chromatographic Columns

Chromatographic separation of Polynuclear Aromatic Hydrocarbons is accomplished through analysis on
the following reversed phase columns:

Phenomenex: Luna C18 (2), 100 A, 250 mm x 4.6 mm containing 5 um size particle.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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I Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUESTI RC-232-076 I Page I c'2
hector ~Company Contact Telephone No. Project Coweinator Price Code Data Turnaround

JOHNSON, BRADY Joan Kessner 375-4688 KESSNR, JH
Project Designation Sampling Location SAF No.

100-4U-Z & 100-1-6 Remaining Waste Sites 600-382 Subsites RC-232
ice Clest NC. Field Logbook No. A Method of ShipmentIio/(-I EL-1666-01 0603822000 Commerical Carrier
Shipped To Offltle Property No. BUt of LadingIAir Bill No.

GEL Laboratories Chartston - - __

Other Labs Ph"pped To

P rCooatlo n 1 o04C Co I4C Coo4C Co 4C Coo4C

Type of Containr GIP aG a 6 .G

POSSIBLE SAMPLE HAZARDSIREMARKS No. of ContaLneds) t

Volume m'.L

Special Handling and/or Storage See cwn (1) in TPH-el
Cod 4C Sample Analysis Spsca' Rare - PAH&-8310 z PCEO- i

Sample No. Matrix Sampe Date Sample Time -_-

J1T973 SOIL -

-J1T974 SOIL q .0 L

- JlT975 SOIL L!, ?-.4
-J1T976 SOIL '041,10 X 1 

_

-J1T977 SOIL 1_ 1 V -It A E5 X I X

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Relnqulshed ByRavd Fmm DaWrTorn R fSWedytiredh ?n DsTh-a Ioa (1) ICP Metals - 6010TR (Close-out List) (Aurinum, Antimony, Arsenic, Brnum Berykrtru, Borwn Cadmium

-alcium, Ctworum, Cobam Coper, Iron Lad. Magnekmm Manganese Molyb m, Nwckel, Potassium,
Selenium. SlilOn Sdlvu Sodsjm, Vwnaum, Zimo}. Mercuy -7471 - (C04 WMetsy)

ni Down"~en
Syr & W 2 -q -1-iiz' -- ED ,

Sten~ush0 F DmWWa~ueR e in DOWD/"-
I e CTE

R Rhatalme R"ivd B atord in D4Tkm

FINAL SAlPLE D- By DOT8 XP0049
DISPOSIroN_
WCH-EE-o0 1

ae 4 of 149



__________-_ _ -r t 1 -1

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-075 IPe*"
Collector Company Contact Telephone No. Project Coodinator Price Code Data Turnaround

JOHNSON, BRADY Joan Kessner 375-4688 KESSNER, JH
Project Designation Samplig Locaton SAF No.

100-IU-2 & 100-U-6 Remaining Waste Sites 600-382 Subsites RC-232

ice Choat Na. Field Logbook No. COA Method of Shipment

EL-666-01 0603822000 Commerical Carrier

Shipped To Offsite Property No Bill of LadingAIr Bill No.
GEL Laboratories Charlston 131 6j'j ____ -

Other Labs Shipped To

Cool 4C Cool 4C Cool 4C Cool 4C Codl 4C
Preservation

Type of Container GP &G aG aG aG

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Container(s) 1 1 1 1

Volume 1 . 125mL 250mL 125ML

Special Handling andlor Storage 5estia I ."a

coal 4c Sample Analysis 0-awl R.. - PAHz - 8310 H061 - PCBS -8a2

4 EPA8151

Sample No. Matrix Sample Date Sample Time --

-J1T978 SOIL Vt ____ < 7- ., A

JIT979 SOIL 1- - L- - _ _ __ X

CHAIN OF POSSESSION SigniPrint Names SPECIAL INSTRUCTIONS
Rakgshded ByAwmoved From DaSTim# Recatvd yiStmwd inDalmie o t .r (1) IC? Metals - 6010TR (Close-oUt L Alwminum, Arimnny, Arsec, Banium, aerm, Sro Cadmium

Zrcalm", chroiumli Cobalt copper. Iron, Lae, magnesium, Manganese, Mclytden, Neld, Palassium.
// Arki eSelenium Slicon, Sier Sodium Vanadium. Zn); Meury - 7471 (CV) (Meroury)

Re y From DaP.mt 7 2Rrinwste B/ Fr U DOtrime 0 Race8ed DahmTime7-' -

FINAL SAMPLE 0 " ta o B ime
DISPOSITION XPOO L19

WCH-EE-01 1
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT: c)- )r.. DATA PACKAGE: (')c
VALIDATOR: 9..2 LAB: cDATE:,

SDG: 3 5

ANALYSESP MED

8015 8021 8141 8151 8315

WTPH-HCID WTPH-G WTPH-D

SAMPLES/MATRIX:

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docum entation present?.............................................. . ... ... ... .... .. ... .... ... ... ... .... .. .. Ye N/A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initial calibrations acceptable? ........................................................... . ... .... ... ... ... ... ... .... ... .... .. .... ... ... .... . Y es N /A

Continuing calibrations acceptable?......................................................... . ... ... ... .... ... ... ... .... ... ... ... .... ... ... . Y es N o N /A

Standards traceable? ................................................................................................................................ Y es N N /A

Standards expired?.................................................................................................................................. Y es N N /A

Calculation check acceptable? .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N NI

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ........................................................................................ Yes No

Calibration blank results acceptable? (Levels D, E)........................................................ No

Laboratory blanks analyzed? ...................... - ........................................... N............................... N o N /A

Laboratory blank results acceptable?.. ............................................................................................... .... Y e o N /A

Field/trip blanks analyzed? (Levels C, D, E).......................................... Y No

Field/trip blank results acceptable? (Levels C, D, E) .................................... Yes N

Transcription/calculation errors? (Levels D, E)..................................................................................... Yes No

Comments: yAc

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed?......................................................................... .. e No N/A

Surrogate/system monitoring compound recoveries acceptable? ..................................................... ... Ye No

Surrogates traceable? (Levels D , E) ..................................................................................................... s N o N /A

Surrogates expired? (Levels D , E)........................................................................... ............................ Y es N

M S/M SD sam ples analyzed? .................................. ......................................................................... Y es N o N /A

M S/M SD results acceptable?................................................................................-.......... I...... .......... s 

MS/MSD standards NIST traceable? (Levels D, E)...................................... .............................. Yes N /

MS/MSD standards expired? (Levels D, E) .................................................................. Y No

LCS/BSS samples analyzed? .. ............................................. . .... ... ... ... .... ... .... .. .... ... . . . . . . . . . . . .. .  s No N/A

LC S/B SS results acceptable? .. .............................................................. . ... ... .... ... ... ... ... .... ... .. .... .. .... ... ... . Y e N o N /A

Standards traceable? (Levels D , E)................................................................................................... e

Standards expired? (Levels D , E)...........................................................................................................Y es N

Transcription/calculation errors? (Levels D, E).......................................... .................................... Yes No

Perform ance audit sam ple(s) analyzed? ..................................................... . ... ... ... .... ... ... ... .... .. ... ... .... ... ... Y N /A

Performance audit sample results acceptable?........................................................................................ Yes /

Comments: C~? W P

V7c PA 5
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

D uplicate RPD values acceptable? .. ............................. N...................../.............................................. N o N /A

D uplicate results acceptable?.. ................... ....... ....................................................... . ............. N o N /A

MS/MSD standards NIST traceable? (Levels D, E)........................................................... Yes N

MS/MSD standards expired? (Levels D, E) ........... ...................... ............. No

Field duplicate RPD values acceptable?................................ ............ Yes No

Field split RPD values acceptable?...................................................................................................... s N

Transcription/calculation errors? (Levels D, E)....................... .......... ....................................... Yes N

Comments:

6. HOLDING TIMES (all levels)

Sam ples properly preserved?................................................................................................ ...... .... Y es N o N /A

Sam ple holding tim es acceptable?.............................................................................. ................... Y es o N/A

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Results reported for all requested analyses? .................... ..................................... ...................... (.. N o

Results supported in the raw data? (Levels D, E).............. ............ ....................... .................. Yes No

Samples properly prepared? (Levels D, E).-................... ........... ................. Yes No /A

Detection limits meet RDL?...................................................... ...... 4-N

Transcription/calculation errors? (Levels D, E) ......... .... ................................................. Yes N N

Comments:

-t -

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil V (or other aborbant) cleanup performed?........................................ . ... .... ... ... ... ... .... ... .... .. ... Yes N N/A

Lot check performed?................................... .............. ... .... ... ... ... .... ... ... ... .... ... .. ... ... . . . . . . . . . . .  Yes N N/A

Check recoveries aceptable? ... .  ............ .. . . . . . . . .. . .. .... ... .. . . . . . . . . . . . .. ... .. . . . . . Yes N N/A

C heck m aterials traceable? ................................... . . .................. .... ... .... ... ... ... ... ... .... ... .. .... .... ... ... Y es o /A

Check m aterials Expired? . . . . . . . .... ... ... .... ... ... ... .... ... ...... .............................. ................................... Y es o N /A

Analytical batch QC given sim ilar cleanup? ......... . ...... .......... ... ... .. .. ... ... .... ... ... ... .... ... ... . Yes o N/A

Transcription/Calculation Errors? ............... .......... ........... ... ... ... ... ... ... .... ... ... ... ... ... .... ... .... ... . Y es o N /

Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

QC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 342714 Client SDG: XP0049

Parmname NOM Sample Qual
HPLC-PAH
Batch 1365968

Reoort Date: February 14, 2014
Page 1 of 4

Project Description: RC-232 Soil

QC Units RPD% REC% Range Anist Date Time

QC1203034041 LCS
Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluomanthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

**Decafluorobiphenyl

QC1203034040 MB
Acenaphthene

1670

1670

1670

167

167

167

167

83.3

167

167

167

1670

167

1670

1670

167

8330

1280

1270

1490

143

134

140

138

65.1

160

164

136

1340

150

1230

1370

147

6230

U

UAcenaphthylene

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

76.8

76.5

89.4

85.7

80.7

84

83.1

78.2

95.9

98.3

81.6

80.5

89.9

73.8

82

88.4

74.8

(58/6-99%) CWW 02/13/14 11:04

(58%-98%)

(63/6-94%)

(73%-98%)

(63%-99%)

(70/-130%)

(70%-130%)

(70/6-130%)

(70/o- 130%)

(70/o-130%)

(70% -130%)

(65%-130%)

(70/o-130%)

(57%-130%)

(70%-130%)

(7096-13096)

(23/o-104%)

4.99 ug/kg

4.99 ug/kg

02/13/14 10:22

Page 24 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel-com

Workorder: 342714

Parmname

HPLC-PAH
Batch 1365968

Anthracene

Benzo(a)anthracene

Blenzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

**Decafluorobiphenyl

QC1203034042 342714002 MS
Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Client SDG: XP0049

NOM

8320

1950 U

1950 U

1950 U

195 U

195 U

195 U

195 J

QC Summary
Project Description: RC-232 Soil Page 2 of 4

Sanpae Qual QC Units RPD% REC% Range Anist Date Time

1.66

0.532

0.532

0.532

0.532

0,266

0.532

0.532

0.532

4.99

0.532

4.99

4.99

0.532

5910

1320

1310

1500

139

137

136

133

5.87

5.87

1.96

0.626

0.626

0.626

0.685

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

CWW 02/13/14 10:22

71 (23%-104%)

67.4 (49%-90%)

67.1 (48/6-97%)

76.9 (49/,91%)

71.2 (29%-126%)

70.3 (26%-130%)

69.5 (32%-135%)

67.8 (34%-125%)

Page 25 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 342714

HPLC-PAH
Batch 1365968

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil Page 3 of 4

SapeQa C Units RPD% _REC% RaneAnist Date Time

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Indeno(I,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

**Decafluorobiphenyl

QC1203034043 342714002 MSD
Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

97.7 U

195 U

195 U

195 J

1950 U

195 U

1950 U

1950 U

195 J

9770

1950 U

1950 U

1950 U

195 U

195 U

195 U

195 J

97.6 U

195 U

195 U

195 J

0.313

0.626

0.626

1.37

5.87

0.626

5.87

5.87

1.72

5710

5.87

5.87

1.96

0.626

0.626

0.626

0.685

0.313

0.626

0.626

1.37

63.5

155

158

133

1360

141

1270

1380

145

6350

1440

1440

1650

154

153

150

147

70.2

170

174

147

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

65 (48%-142%) CWW 02/13/14 13:11

79.1 (39-/127%)

80.8 (38/o-130%)

67.3 (20%-139/6)

69.3 (51-90%)

72.1 (41/o-145%)

65.2 (43%-87%)

70.4 (50%-100%)

73.6 (18/,149/.)

65 (23%-104%)

9.17

9.31

9.55

10.1

10.9

9.76

9.67

10.0

9.36

9.78

10.1

73.9

73.8

84.8

78.9

78.6

76.8

74.8

72

87

89.2

74.7

(0%.-30%)

(0/o-30%)

(0%-30%)

(0/-,30%)

(0/6-30%)

(0/,30%)

(0/o-30%)

(0%-30%)

(0%-30%)

(0/o-30%)

(0-/30%)

02/13/14 13:53
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

Workorder: 342714

Pa rmname

HPLC-PAH
Batch

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil Page 4 of 4

Sampl Qual Q Units RPD% REC% Range Anist Date Time

1365968

1490 ug/kg 9.68 76.5 (0-/30%) CWW 02/13/14 13:53

lndeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

195 U 0.626

1950 U

1950 U

Pyrene

5.87

5.87

195 J 1.72

154 ug/kg 9.17 79.1 (0%-30%)

1380 ug/kg 7.88 70.6 (0/o-30%)

1510 ug/kg 9.58 77.6 (0%-30%)

161 ug/kg 10.1 81.6 (00/30%)

**Decafluorobiphenyl 9760 5710 6880 ug/kg 70.6 (23/- 104%)

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B

C

D

E

J

The analyte was detected in both the associated QC blank and in the sample.

Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of sample.

Concentration exceeds the calibration range of the instrument

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate).Value is estimated

P Aroclor target analyte with greater than 25% difference between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more.
^ The Relative Percent Difference (RPD) obtained from the sample duplicate (PUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of+/- the
RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

Page 27 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 342714 Client SDG: XP0049

Parmname NOM__

Semi-Volatiles-HERB
Batch 1365971 ------

QC1203034045 LCS
2,4,5-T 39.9

2,4,5-TP 39.9

2,4-D 39.9

2,4-DB 39.9

Dalapon 399

Dicamba 39.9

Dichlorprop 39.9

Dinoseb 39.9

MCPA 3990

MCPP 3990

**2,4-Dichlorophenylacetic acid 99.9

QC1203034044 MB
2,4,5-T

2,4,5-TP

2,4-D

2,4-DB

Dalapon

Dicamba

Dichlorprop

Dinoseb

Reoort Date: February 20, 2014

Project Description: RC-232 Soil

SampeQuaL_ _Q Units RPD% REC%

36.0

33.8

33.1

35.7

232

28.8

30.4

P 46.3

2930

2170

83.4

U

U

U

U

U

U

U

U

1.66

1.66

1.66

1.66

35.0

2.00

2.26

1.66

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

90

84.5

82.9

89.3

58.2

72.1

76.1

116*

73.3

54.2

83.6

Page 1 of 3

Range Anist Date Time

(52%-137%)

(58%-133%)

(530/-139%)

(61%- 13 9/o)

(39%- 113%)

(54/,118%)

(59%-126%)

(39%-94%)

(600/-120%)

(50/"123%)

(380/142%)

RXELI 02/13/1400:58

02/13/14 00:31
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 342714

P. rm name
Semi-Volatiles-HERB
Batch 1365971

MCPA

MCPP

**2,4-Dichlorophenylacetic acid

QCl203034046 342714003 MS
2,4,5-T

2,4,5-TP

2,4-D

2,4-DB

Dalapon

Dicamba

Dichlorprop

Dinoseb

MCPA

MCPP

**2,4-Dichlorophenylacetic acid

QC1203034047 342714004 MSD
2,4,5-T

2,4,5-TP

2,4-D

2,4-DB

Dalapon

Dicamba

Dichlorprop

Dinoseb

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil Page 2 of 3

Sample-Qual - _Units__ RPD% REC% Range Anist Date Time

U

U

99,9

44.1

44.1

44.1

44.1

441

44.1

44.1

44.1

4410

4410

110

41.3

41.3

41.3

41.3

413

41.3

41.3

41.3

DU

DU

DU

DU

DTU

DU

DU

DU

DU

DU

DU

DU

DU

DU

DTU

DU

DU

DU

18.4

18.4

18.4

18.4

387

22.1

25.0

18.4

2540

2210

110

17.2

17.2

17.2

17.2

363

20.7

23.4

17.2

230

200

83.3

37.3

38.7

35.8

48.3

386

41.0

39.1

39.4

3680

3390

117

41.2

40.3

38.0

55,9

362

41.6

40.8

40.8

DJ

DJ

DJ

DJ

DTU

DJ

DJ

DJ

DJ

DJ

DJ

DJ

DJ

D

DU

DJ

DJ

DJ

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

RXE1 02/13/14 00:31

83.4 (38%-142%)

9.99

4.05

6.06

J 4.5

N/A

1.46

4.25

3.46

84.4

87.6

81.1

110

0*

92.9

88.5

89.2

83.3

76.8

106

99.7

97.4

91.9

135

0*

101

98.7

98.6

(45/,131%)

(49/o-135%)

(53%-135%)

(61%-139/6)

(30'/-113%)

(48%-124%)

(46/o-138%)

(25%-130%)

(50%-133%)

(47%- 123%)

(38%-142%)

(0/o-32%)

(0/o-31%)

(0%-70%)

(0%-27%)

(0/- 18%)

(0/o-41%)

(0-/o40%)

(0/- 169%)

02/13/14 02:43

02/13/14 03:09

Page 107 of 149

47



GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel.com

Workorder: 342714

Parmname

Semi-Volatiles-HERB
Batch 1365971

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil Page 3 of 3

Sample QuaI QC Units RPD% REC% Range AnIst Date Time

4130 DU 2380 DJ

4130 DU 2070 DJ

**2,4-Dichlorophenylacetic acid 103 108

3910 ug/kg 6.07 94.5 (0%-38%) RXEI 02/13/14 03:09

3810 ug/kg 11.5 92.1 (0-/o-30%)

117 ug/kg 113 (38%/o-142%)

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate).Value is estimated

P Aroclor target analyte with greater than 25% difference between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more.
" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of+/- the
RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

Page 108 of 149
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Date: 14 April 2014
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-1U-2 & 100-IU-6 Remaining Waste Sites - Soil Full Protocol - Waste Site

600-382
Subject: Pesticide/PCB - Data Package No. XP0049-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0049
prepared by GEL Laboratories (GEL). A list of samples validated along with the

analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1T973 2/4/14 Soil C See note 1
J1T974 2/4/14 Soil C See note 1
J1T975 2/4/14 Soil C See note 1
JIT976 2/4/14 Soil C See note 1
J1T977 2/4/14 Soil C See note 1
J1T978 2/4/14 Soil C See note 1

1 - Pesticides by 8081B & PCBs by 8082A.

Data validation was conducted in accordance with the Washington Closure Hanford

(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the

following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client

DATA QUALITY OBJECTIVES

Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction. Holding times are not applicable
for PCB analysis.

1



If holding times are exceeded, but not by greater than two times the limit, all associated

sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-

detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all

non-detects are rejected and flagged "UR".

All holding times were acceptable.

- Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least

one acceptable method blank analysis must be conducted for every 20 samples. No

contaminants should be present in the method blank. Analytical results for analytes

present in any sample at less than five times the concentration of that analyte found in

the associated blank are qualified as non-detects and flagged "U". Common laboratory

contaminants present in samples at less than ten times the concentration of that

analyte found in the associated blank are qualified as non-detects. If a sample result is

less than the CRQL and is less than five times (or less than ten times for lab

contaminants) the highest associated blank result, the sample result value is raised to

the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy

of the reported data and the effect of the matrix on the ability to accurately quantify

sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in

duplicate using five compounds for which percent recoveries must be within a range of

50-150% or within laboratory control limits. If spike recoveries are outside control limits,

detected sample results less than five times the spike concentration are qualified as

estimates and flagged "J". Undetected sample results with spike recoveries below

control limits are qualified as estimates and flagged "UJ". Undetected sample results

are not qualified if the spike recovery is above control limits. Sample results greater

than five times the spike concentration require no qualification.

2



Due to the lack of a matrix spike, matrix spike duplicate and LCS analysis, all
toxaphene results were qualified as estimates and flagged "J".

All other accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of

compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

- Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries

of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

Due to the lack of a matrix spike and matrix spike duplicate analysis, all toxaphene
results were qualified as estimates and flagged "J".

All other duplicate results were acceptable.

Field Duplicate Samples

One set field duplicates (J1T973/J1T978) were submitted for analysis. Laboratory
duplicates are compared using the same criteria as for laboratory results. All field
duplicate results are acceptable.

3



Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. Six
pesticide analytes exceeded the RQL. Under the WCH statement of work, no
qualification is required. All other analytes met the RQL.

Completeness

Data package No. XP0049 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

* Due to the lack of a matrix spike, matrix spike duplicate and LCS analysis, all
toxaphene results were qualified as estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All

other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #SOOW307AOO (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area RemedialAction Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).

6



Appendix 2

Summary of Data Qualification
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PESTICIDE/PCB DATA QUALIFICATION SUMMARY*

SDG: XP0049 REVIEWER: Project: 600-382 PAGE 1 OF 1
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Toxaphene J All No MS, MSD or

LCS analysis

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: February 13, 2014

Company:
Address

Contact:
Project:
Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector-
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
JIT973
342714001
SOIL
04-FEB-14 08:20
07-FEB-14
Client
1.85%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHNOOI

Parameter Qualifier Result DL
Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected
Aroclor-1016 DU 22.6 22.6
Aroclor-1221 DU 22.6 22.6
Aroclor-1232 DU 22.6 22.6
Aroclor-1242 DU 22.6 22.6
Aroclor-1248 DU 22.6 22.6
Aroclor-1254 DU 22.6 22.6
Aroclor-1260 DU 22,6 22.6

The following Prep Methods were performed:
Method Description An
SW846 3541 Prep Method 3541 PCB Prep Soil SJW

The following Analytical Methods were performed:

RL Units DF Analyst Date Time Batch Method

67.9
67.9
67.9
67.9
67.9
67.9
67.9

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

alyst Date Time
I 02/12/14 0955

20 JXM 02/13/14 0751 1366122
20
20
20
20
20
20

Prep Batch
1366120

Description
SW846 3541/8082A

Analyst Comments

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Result
5.04 ug/kg

2.85 ug/kg

Nominal Recovery% Acceptable Limits
6.79 742 (44%-106%)

6.79 41.9 (35%-119%)

Notes:

Page 79 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Client Sample ID: J IT974
Sample ID: 342714002
Matrix: SOIL
Collect Date: 04-FEB-14 08:50
Receive Date: 07-FEB-14

Report Date: February 13, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

Client
14.8%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 DU 26,0 26.0
Aroclor-1221 DU 26.0 260
Aroclor-1232 DU 26.0 26.0
Aroclor-1242 DU 26.0 26.0
Aroclor-1248 DU 26,0 26.0
Aroclor-1254 DU 26.0 26.0
Aroclor-1260 DU 260 26.0

The following Pr6pethods were performed:

Method Description Anal
SW846 3541 Prep Method 3541 PCB Prep Soil SJW1

The following Analytical Methods were performed:

Method Description
SW846 354 l/8082A

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected'

78.1
78,1
781
78.1
78.1
78.1
781

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

20 JXM 02/13/14 0805 1366122
20
20
20
20
20
20

yst Date Time Prep Batch
02/12/14 0955 1366120

AnalystComments

Result_ Nominal Recovery% Acceptable Limits

6.38 ug/kg 781 81.7 (44%-106%)

7.63 ug/kg 7.81 97.6 (35/o-119%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: February 13, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JI T975
342714003
SOIL
04-FEB-14 09:20
07-FEB-14
Client
9.67%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHNO0I

Parameter Qualifier Result

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 DU 24.5 24,5
Aroclor-1221 DU 24.5 24.5
Aroclor-1232 DU 24.5 24.5
Aroclor-1242 DU 24.5 24.5
Aroclor-1248 DU 24.5 24.5
Aroclor-1254 DU 24.5 24.5
Aroclor-1260 DU 24.5 24.5

The following Prep Methods were performed:
Method Description Anal
SW846 3541 Prep Method 3541 PCB Prep Soil SJW

The following Analytical Methods were performed:
Description
SW846 3541/8082A

DL RL Units DF Analyst Date Time Batch Method

73.7
73.7
73,7
73.7
73.7
73.7
73.7

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

20
20
20
20
20
20
20

JXM 02/13/14 0819 1366122

yst Date Time Prep Batch
02/12/14 0955 I366120

Analyst Comments

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Result Nominal Recovery% Acceptable Limits
6.33 ug/kg 7.37 85.9 (44%-106%)

7.84 ug/kg 7.37 106 (35%-119%)

Notes:

Page 81 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:

Collect Date:

Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
J I T976
342714004
SotL
04-FEB-14 09:40
07-FEB-14
Client
3.47%

Report Date: February 13, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

Parameter Qualifier Result DL
Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected
Aroclor-1016 DU 23.0 23.0
Aroclor-1221 DU 23,0 23.0
Aroclor-1232 DU 23.0 23.0
Aroclor-1242 DU 230 23.0
Aroclor-1248 DU 23.0 23.0
Aroclor-1254 DU 23.0 23.0
Aroclor-1260 DU 23.0 23.0

The following Prep Methods were performed:
Method Description An
SW846 3541 Prep Method 3541 PCB Prep Soil SJW
The following Analytical Methods were performed:
Method Description
I SW846 3541/8082A

RL Units DF Analyst Date Time Batch Method

69.0
69.0
69.0
69.0
69.0
69.0
69.0

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

20 JXM 02/13/14 0834 1366122
20
20
20
20
20
20

alyst Date Time Prep Batch
1 02/12/14 0955 1366120

Analyst Comments

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Result
5.75 ug/kg

7.43 ug/kg

Nominal Recovery% Acceptable Limits
6.90 83.3 (44%-106%)

6.90 108 (35%-119%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel com

Certificate of Analysis
Report Date: February 13, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
JIT977
342714005
SOIL
04-FEB-14 10:00
07-FEB-14
Client
2.76%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

V-U \

Parameter Qualifier Result DL

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Correctec
Aroclor-1016 DU 22.8 22,8
Aroclor-1221 DU 22.8 228
Aroclor-1232 DU 22,8 22.8
Aroclor-1242 DU 22.8 22.8
Aroclor-1248 DU 22.8 22.8
Aroclor-1254 DU 22.8 22.8
Aroclor-1260 DU 22.8 22.8

The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 PCB Prep Soil

The following Analytical Methods were performed:

Method Description
I SW846 3541/8082A

RL Units DF Analyst Date Time Batch Method

68.4
68.4
68.4
68.4
68.4
68.4
68.4

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

20 JXM 02/13/14 0848 1366122
20
20
20
20
20
20

Analyst Date Time Prep Batch
SJW I 02/12/14 0955 1366120

Analyst Comments

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Result Nominal Recovery% Acceptable Limits
5.85 ug/kg 6.84 85.6 (44%-106%)

7.60 ug/kg 6.84 111 (35%-119%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis
Report Date: February 13, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT978
342714006
SOIL
04-FEB-14 08:20
07-FEB-14
Client
1.72%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 DU 22.5 22.5
Aroclor-1221 DU 22.5 22.5
Aroclor- 1232 DU 22.5 22.5
Aroclor-1242 DU 22.5 22.5
Aroclor-1248 DU 22.5 22.5

Aroclor-1254 DU 22.5 22.5
Aroclor-1260 DU 22.5 22.5

The following Prep Methods were erformed:
Method Description Anal
SW84 3541 PrepMethod 3541 PCB Prep Soil -SJW

The following Analytical Methods were performed:

Method Description
I SW846 3541/8082A

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

67.7
67.7
67.7
67.7
67.7
67.7
67.7

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

20 JXM 02/13/14 1010 1366122
20
20
20
20
20
20

yst Date Time Prep Batch
02/12/14 0955 1366120

Analyst Comments

Result Nominal Recovery% Acceptable Limits

6,12 ug/kg 6.77 90.4 (44%-106%)

5.27 ug/kg 6.77 77.9 (35%-119%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis
Report Date: February 14, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:

Collect Date:

Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT973
342714001
SOIL
04-FEB-14 08:20
07-FEB-14
Client

1.85%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-Pesticide
8081B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD DU 3.39 3.39
4,4-DDE DU 3.39 3.39
4,4'-DDT DU 3.39 3 39
Aldrin DU 1.70 1,70
Dieldrin DU 3.39 3.39
Endosulfan I DU 1.70 1.70
Endosulfan 11 DU 3.39 3.39
Endosulfan sulfate DU 3.39 3.39
Endrin DU 3.39 3.39
Endrin aldehyde DU 3.39 3.39
Endrin ketone DU 3.39 3.39
Heptachlor DU .70 1.70
Heptachlor epoxide DU 1.70 1.70
Methoxychlor DU 17.0 17.0
Toxaphene DU 56.5 56.5
alpha-BHC DU 1.70 1.70
alpha-Chlordane DU 1.70 1.70
beta-BHC DU 1.70 1,70
delta-BHC DU 1.70 1.70
gamma-BHC (Lindane) DU 1.70 1.70
gamma-Chlordane DU 1,70 1.70
The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 8081B Prep Soil

The following Analytical Methods were performed:

Method Description
SW846 3541/8081B

Surrogate/Tracer Recovery Test
4cmx 8081 B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"
Decachlorobiphenyl 808 1B/354 I Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"

13.6
136
13.6
6.79
13,6
6.79
13.6
13.6
13.6
13.6
13.6

6.79
6.79
67.9
170

6.79
6.79
6.79
6.79
6.79
6.79

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg;
ug/kg
ug/kg

.ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Analyst Date
CXR2 -62/1 1/1

RXEI 02/12/14 2112 1365859

Time Prep Batch
1035 1365857

Analyst Comments

Result Nominal Recovery% Acceptable Limits
39.8 ug/kg 33.9 117 (32%-120%)

38.5 ug/kg 33.9 114 (37%-129%A)

Notes:

Page 57 of 149

16

Parameter



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel com

Certificate of Analysis
Report Date: February 14, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

J1T974
342714002
SOIL
04-FEB-14 08:50
07-FEB-14
Client
14.8%

Qualifier Result

Client SDG: XP0049

Project:
Client ID:

WCHN00213
WCHN001

DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-Pesticide
808 1B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD DU 3.91 3,91
4,4'-DDE DU 3.91 3.91
4,4-DDT DU 3.91 3.91
Aldrin DU 1.95 1.95
Dieldrin DU 3.91 3.91
Endosulfan I DU 1,95 1.95
Endosulfan I DU 3.91 3.91
Endosulfan sulfate DU 3.91 3.91
Endrin DU 3.91 3,91
Endrin aldehyde DU 3.91 3.91
Endrin ketone DU 3.91 3.91
Heptachlor DU 1.95 1.95
Heptachlor epoxide DU 1.95 1.95
Methoxychlor DU 19 5 19.5
Toxaphene DU 65.1 65.1
alpha-BHC DU 1.95 1.95
alpha-Chlordane DU 1.95 1.95
beta-BHC DU 1.95 1.95
delta-BHC DU 1.95 1.95
gamma-BHC(Lindane) DU 1.95 1.95
gamma-Chlordane DU 1.95 1.95
The following Prep Methods were performed:

Method Description
SW846 3541 Prep Method.3541 8081B Prep Soil

The following Analytical Methods were performed:

Method Description
SW846 3541/8081B

15.6
15.6
15.6
7.82
15.6
7.82
15.6
15.6
15.6
15.6
15.6
7.82
7.82
78.2

195
7.82
7.82
7.82
7.82
7.82
7.82

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RXEI 02/12/14 2157 1365859

Analyst Date Time Prep Batch
CXR2 02/11/14 1035 1365857

Analyst Comments

Surrogate/Tracer Recovery Test
4cmx 80811B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"
Decachlorobiphenyl 808 1B/3541 Pesticide Soil Automated Soxhlet "Dry

weight Corrected"

Result Nominal Recovery%0/ Acceptable Limits
39.4 ug/kg 39.1 101 (32%-120%)

53.0 ug/kg 39.1 136* (37%-129%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel com

Certificate of Analysis
Report Date: February 14, 2014

Company: WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-232 Soil

Client Sample ID: JIT975
Sample [D: 342714003
Matrix: SOIL
Collect Date: 04-FEB-14 09:20
Receive Date: 07-FER-14
Collector:
Moisture:

Client

9.67%

Qualifier Result

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-Pesticide
8081 B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD DU 368 3.68
4,4'-DDE DU 3.68 3.68
4,4'-DDT DU 368 3.68
Aldrin DU 1.84 1.84
Dieldrin DU 3.68 3.68
Endosulfan I DU 1.84 1.84
Endosulfan II DU 3.68 3.68
Endosulfan sulfate DU 3.68 3.68
Endrin DU 3.68 3.68
Endrin aldehyde DU 3.68 3.68
Endrin ketone DU 368 3.68
Heptachlor DU 1.84 1.84
Heptachlor epoxide DU 1.84 1.84
Methoxychlor DU 18.4 18.4
Toxaphene DU 61.3 61.3
alpha-BHC DU 1,84 1.84
alpha-Chlordane DU 1.84 1.84
beta-BIIC DU 1.84 1.84
delta-BHC DU 1.84 1.84
gamma-BHC (Lindane) DU 1.84 1.84
gamma-Chlordane DU 1.84 184

The following Prep Methods were performed:
Method Description
SW846 3541 - - Prep Method 3541 8081B Prep Soil

The following Analytical Methods were performed:

Method Description
SW846 3541/808 1 B

Surrogate/Tracer Recovery Test
4cmx 8081 B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"
Decachlorobiphenyl 8081B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"

14.7
14.7
14.7
7.37
14.7
7.37
14.7
14.7
14.7
14.7
14.7
7.37
7.37
73.7

184
7.37
7.37
7.37
7.37
7.37
7.37

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RXEI 02/12/14 2212 1365859

Analyst Date Time Prep Batch
CXR2 02/11/14 1035 1365857

Analyst Comments

Result Nominal Recovery% _ Acceptable Limits
36.0 ug/kg 36.8 97.7 (32%-120%)

44.5 ug/kg 36.8 121 (37%-129%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis
Report Date: February 14, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JI T976
342714004
SOIL
04-FEB-14 09:40
07-FEB-14
Client
3.47%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

XKYK
Parameter Qualifier Result DL
Semi-Volatiles-Pesticide
8081B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD DU 3.45 3,45
4,4'-DDE DU 3.45 3.45
4,4'-DDT DU 3.45 3.45
Aldrin DU 1.72 1.72
Dieldrin DU 3.45 3.45
Endosulfan I DU 1.72 1,72
Endosulfan II DU 3.45 3.45
Endosulfan sulfate DU 3.45 3.45
Endrin DU 3.45 3.45
Endrin aldehyde DU 3.45 3.45
Endrin ketone DU 3.45 3.45
Heptachlor DU 1.72 1.72
Heptachlor epoxide DU 1.72 1.72
Methoxychlor DU 17.2 17.2
Toxaphene DU 57.4 57.4
alpha-BHC DU 1.72 1.72
alpha-Chlordane DU 1.72 1.72
beta-BHC DU 1.72 1.72
delta-BHC DU 1.72 1,72
gamma-BHC (Lindane) DU 1.72 1.72
gamma-Chlordane DU 1.72 1.72

The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 8081 B Prep Soil -

The following Analytical Methods were performed:

Method Description
SW846 3541/8081B

Surrogate/Tracer Recovery Test
4cmx 808I B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"
Decachlorobiphenyl 8081B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"

RL Units DF Analyst Date Time Batch Method

13,8
13,8
13.8
6.90
13.8
6,90
13.8
13.8
13.8
13.8
13.8
6.90
6.90
69.0
172

6.90
6.90
6.90
6.90
6.90
6,90

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Analyst Date
CXR2 02/11/14

RXEI 02/12/14 2227 1365859

Time Prep Batch
1035 1365857

Analyst Comments

Result Nominal Recovery% Acceptable Limits
26.3 ug/kg 34.5 76.3 (32%-120%)

31.2 ug/kg 34.5 90.4 (37%-129%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Client Sample ID: J1T977
Sample ID: 342714005
Matrix: SOIL
Collect Date: 04-FEB-14 10:00
Receive Date: 07-FEB-14

Report Date: February 14, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

Client
2.76%

Parameter Qualifier Result DL

Semi-Volatiles-Pesticide
8081B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD DU 3.42 3.42
4,4-DDE DU 342 3.42
4,4'-DDT DU 3.42 3.42
Aldrin DU 1.71 1,71
Dieldrin DU 3.42 3.42
Endosulfan I DU 1.71 1.71
Endosulfan 11 DU 3.42 3.42
Endosulfan sulfate DU 3.42 3.42
Endrin DU 3.42 3.42
Endrin aldehyde DU 3,42 3.42
Endrin ketone DU 3.42 3.42
Heptachlor DU 1.71 1.71
Heptachlor epoxide DU 1.71 1.71
Methoxychlor DU 171 17.1
Toxaphene DU 2 57.0 57.0
alpha-BHC DU 1.71 1.71
alpha-Chlordane DU 1.71 1.71
beta-BHC DU 1.71 1.71
delta-BHC DU 1.71 1.71
gamma-BHC(Lindane) DU 1.71 1,71
gamma-Chlordane DU 1.71 1.71

The following Prep Methods were performed:
Method Description
SW86 3541 Prep Method 3541 8081B Prep Soil

The following Analytical Methods were performed:

Method Description
I SW846 3541/8081B

RL Units DF Analyst Date Time Batch Method

13.7
13.7
13.7
6.84
13.7
6.84
13.7
13.7
13.7
13.7
13.7
6.84
6.84
68.4

171
6.84
6.84
6.84
6.84
6.84
6.84

ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RXE) 02/12/14 2242 1365859

Analyst Date- Time Prep Batch
CXR2 02/11/14 1035 1365857

Analyst Comments

Surrogate/Tracer Recovery Test
4cmx 8081B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"
Decachlorobiphenyl 8081B/3541 Pesticide Soil Automated Soxhlet 'Dry

Weight Corrected"

Result
31 8 ug/kg

37.2 ug/kg

Nominal Recovery% Acceptable Limits
34.2 93.0 (32'/-120%)

34,2 109 (37%-129'/)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis
Report Date: February 14, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:

Collect Date:
Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT978
342714006
SOIL
04-FEB-14 08:20
07-FEB-14
Client
1.72%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-Pesticide
808 I B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD DU 3.39 3.39
4,4'-DDE DU 3.39 3.39

4,4'DDT DU 3,39 3.39

Aldrin DU 1.69 1.69
Dieldrin DU 3.39 3.39

Endosulfan I DU 1.69 1.69
Endosulfan 11 DU 3,39 3,39

Endosulfan sulfate DU 3.39 3.39
Endrin DU 3.39 3.39

Endrin aldehyde DU 3.39 3.39

Endrin ketone DU 3.39 3.39

Heptachlor DU 1.69 1.69

Heptachlor epoxide DU 1.69 1.69

Methoxychlor DU 16.9 16.9
Toxaphene DU 56.4 56.4

alpha-BHC DU 1.69 1.69

alpha-Chlordane DU 1.69 1.69

beta-BHC DU 1.69 1.69

delta-BHC DU 1.69 1.69

gamma-BHC (Lindane) DU 1.69 1.69

gamma-Chlordane DU 1.69 1.69

The following Prep Methods were performed:

Method Description
SW846 3541 Prep Method 3541 808 lB Prep Soil

The following Analytical Methods were performed:

Method Description
SW846 3541/8081B

Surrogate/Tracer Recovery Test
4cmx 808 1 B/3541 Pesticide Soil Automated Soxhlet "Dr

Weight Corrected"
Decachlorobiphenyl 8081B/3541 Pesticide Soil Automated Soxhlet "Dr

Weight Corrected"

13.5
13.5
13.5
6.77
13.5
6 77
13.5
13.5
13.5
13.5
13.5
6.77
6.77
67.7

169
6.77
6.77
6.77
6,77
6.77
6.77

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

10 RXEI 02/12/14 2257 1365859
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
to

Analyst Date Time Prep Batch
CXR2 02/11/14 1035 1365857

Analyst Comments

Result Nominal Recovery% Acceptable Limits

50.5 ug/kg 33.9 149* (32%-120%)

40.5 ug/kg 33.9 119 (37%-129%)

Notes:
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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PCB Case Narrative
WC-HANFORD, INC. (WCHN)

SDG XP0049

Method/AnalYsis Information

Procedure: Analysis of Polychlorinated Biphenyls by ECD

Analytical Method: SW846 3541/8082A

Prep Method: SW846 3541

Analytical Batch Number: 1366122

Prep Batch Number: 1366120

SampleAnALyis

The following samples were analyzed using the analytical protocol as established in SW846 3541/8082A:

Sample ID Client ID
342714001 JIT973
342714002 JIT974

342714003 JIT975
342714004 JIT976
342714005 JIT977

342714006 JIT978
1203034433 Method Blank (MB)
1203034434 Laboratory Control Sample (LCS)

1203034437 342714005(JIT977) Matrix Spike (MS)

1203034438 342714005(J1 T977) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with

GL-OA-E-040 REV# 20.

Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False

positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

A complete list of the initial calibration data files are shown in the Calibration History report located in the

Standard Data section of the data package.

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).
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Continuing Calibration Verification (CCV) Requirements
The associated calibration verification standards (ICV or CCV) did not meet the acceptance criteria.

One of the CCV standards bracketing the samples in this SDG failed to meet the acceptance criteria with positive
bias. However, this non-compliance had no adverse effects on the data as the Aroclors were not detected in the
associated WCHN samples.

All analytes were within the established retention time windows for this method.

Ouality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for the samples in this SDG in this batch.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 342714005 (JIT977) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries for this SDG were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries for this SDG were within the established acceptance limits.

MSIMSD Relative Percent Difference (RPD) Statement
The RPD between the MS and MSD met the acceptance limits.

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows. Reported analyte concentrations were confirmed on
dissimilar columns. All sample extracts were cleaned using alumina. Additionally, copper was added to all
sample extracts to remove sulfur.

Sample Dilutions
Samples 1203034437 (J1T977MS), 1203034438 (J T977MSD), 342714001 (JI T973), 342714002 (JI T974),
342714003 (J1T975), 342714004 (J1T976), 342714005 (J1T977) and 342714006 (J1T978) were diluted prior to
analysis due to the oily matrix of the extracts.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG in this batch.
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Miscellaneous Information

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual

packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to eventually

generate all data packages electronically. The following change from "traditional" packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and

dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data

validator will always sign and date the case narrative. Data that are not generated electronically, such as hand

written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation

Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced

SOP or contractual documents. A DER was not required for the samples in this SDG in this batch.

Manual Integrations
Certain standards and samples may have required manual integration to correctly position the baseline as set in

the calibration standard injections. If manual integration was performed, copies of all manual integration peak

profiles are included in the raw data section of this PCB fraction.

Additional Comments
The additional comments field is used to address special issues associated with each analysis, clarify

method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of

sample analysis or review. The following additional comments were required:

The higher results from either column have been chosen and reported in the data package for the client samples,

MB and LCS. The data reported for the MS and MSD are from the same analytical column as the parent sample.

Due to software issue, the surrogate recovery range was not indicated or possibly indicated incorrectly in

Quantitation Report. Please see Surrogate Recovery Report for correct surrogate acceptance limits.

Due to rounding differences in the calculation between the forms, the data reported in Sample Summary (form 1)

and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification Summary (form

10).

Aroclors quantitated on the raw data report by ChemStation data system do not necessarily represent positive

Aroclor identification. In order for positive identification to be made, the Aroclor must match in pattern and

retention time; as well as quantitate relatively close between the primary and confirmation columns, as specified

in SW846 method 8000. When these conditions are not met, the Aroclor is reported as a non-detect on the data

report.

System Configuration

The Semi-Volatiles-PCB analysis was performed on the following instrument configuration:

IInstrument System Column Column Description

ID IntuetConfiguration ID

Agilent 6890 Gas HP6890 Series Rtx-CLP 30m x 0.25mm,

ECD8A.II Chromatograph/Dual ECD w/ ECD I 0.25ut

7683 Autosampler (Rtx-CLPesticide 1)
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Agilent 6890 Gas
ECD8A.I_2 Chromatograph/Dual ECD w/

7683 Autosampler

HP6890 Series Rtx-CLP
ECD II

30m x 0.25mm,
0.20um

(Rtx-CLPesticide I)

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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Pesticide Case Narrative
WC-HANFORD, INC. (WCHN)

SDG XP0049

Method/Analysis Information

Procedure: Organochlorine Pesticides and Chlorinated Hydrocarbons

Analytical Method: SW846 3541/8081B

Prep Method: SW846 3541

Analytical Batch Number: 1365859

Prep Batch Number: 1365857

Sample Analysis

Sample ID Client ID
342714001 JIT973
342714002 JIT974
342714003 JIT975
342714004 JIT976
342714005 JIT977
342714006 JIT978
1203033720 Method Blank (MB)
1203033721 Laboratory Control Sample (LCS)
1203033722 342714001(J1T973) Matrix Spike (MS)
1203033723 342714001(J1T973) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-041 REV# 13.

Raw data reports are processed and reviewed by the analyst using ChemStation software. False positives have
been removed from the ChemStation quantitation reports per standard operating procedures (SOP).

Calibration Information

A complete list of the initial calibration data files are shown in the Calibration History report located in the
Standard Data section of the data package.

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
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All calibration verification standards (CVS, ICV, or CCV) requirements have not been met for this SDG. The
bracketing standard failed with a negative or positive bias for one or more target analytes. All samples were
re-analyzed. The bracketing standard failed in the same manner; therefore, the standard failure is attributed to
matrix interference. The initial bracket is reported. One or more of five peaks failed with a negative or positive
bias in the multi-component standard braketing the samples in this SDG; however, the average amount of the
five peaks met the acceptance criteria.

Ouality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
Surrogates recovered high on one column only in samples 342714002 (J1T974) and 342714006 (JIT978) due to
the dilution necessary to analyze the sample. The data were reported.

Laboratory Control Sample (LCS) Recovery
The laboratory control sample (LCS) spike recoveries met the acceptance limits.

QC Sample Designation
Sample 342714001 (JIT973) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries for this SDG were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries for this SDG were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD values between the MS and MSD were within the acceptance limits.

Technical Information:

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG in
this analytical batch met the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows.

Sample Dilutions
Samples 342714001 (JIT973), 342714002 (J1T974), 342714003 (JIT975), 342714004 (J1T976), 342714005
(J1T977) and 342714006 (J1T978) were diluted due to the large amount of sediment in the bottom of the extract
vial, the yellow color of the sample extracts, and the high concentration of non-target analytes observed in the
screening results.

Sample Re-extraction/Re-analysis
Samples were re-analyzed due to bracketing check failure. Check failure confirmed. The re-analysis is reported.

Florisil
Florisil clean-up was not performed on client and quality control samples in this batch.

Page 52 of 149

28



Miscellaneous Information:

Electronic Package Comment

This package was generated using an electronic data processing program referred to as "virtual packaging", In an
effort to increase quality and efficiency, the laboratory is developing systems to eventually generate all data
packages electronically. The following change from "traditional" packages should be noted:
Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative.

Data Exception (DER) Documentation
The following DER was generated for this SDG: 1267421

Manual Integrations
Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this pesticide fraction.

Additional Comments
The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

Detected target analytes were reported from the analytical column with the higher concentration. Results below
the method detection limit (non-detects) were reported from column one.

Due to software issue, the surrogate recovery range was not indicated or possibly indicated incorrectly in
Quantitation Report. Please see Surrogate Recovery Report for correct surrogate recovery acceptance limits.

Due to rounding differences in the calculation between the forms, the data reported in Sample Summary (form 1)
and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification Summary (form
10).

System Configuration

The Semi-Volatiles-Pesticide analysis was performed on the following instrument configuration:

Instrument
ID

Instrument

Agilent 6890 Gas
ECD5A.II Chromatograph/Dual ECD w/

7683 Autosampler

Agilent 6890 Gas
ECD5A.I_2 Chromatograph/Dual ECD w/

7683 Autosampler

System
Configuration

HP6890 Series
ECD

HP6890 Series
ECD

Column
ID

Column Description

Rtx-CLP 30m x 0.25mm,

I 0.25um
(Rtx-CLPesticide)

Rtx-CLP 30m x 0.25mm,
ItL 0.20um

(Rtx-CLPesticide II)

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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GEL Laboratories LLC
Form GEL-DER

DER Report No.: 1267421

Revision No.:

-I
DATA EXCEPTION REPORT

Mo.Day Yr. Division:
13-FEB-14 Industrial

instrument Type: Test I Method:
GC/ECD SW846 3541/8081B

Batch ID: Sample Numbers:
1365859 See Below

Potentially affected work order(s)(SDG): 342714(XPOO49)

Application issues:

Failed Yield for Surrogates

Specification andRequimts
Exception Description:

1 Surrogates recovered outside of the acceptance limits in samples
342714002 and 342714006.

Originator's Name:

Rebecca Enzor 13-FEB-14

Quality Criteria:
Specifications

Matrix Type:
Solid

Type:
Process

Client Code:
WCHN

DER ispston:

, Surrogates recovered high on one column only due to the dilution
necessary to analyze the sample. The data are reported.

Data Validator/Group Leader:

Cameron Bearden 14-FEB-14
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Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC232075

collector Company Contact Telephone No. Project Coordinto Price Code Data Turnaround

JOHNSON, BRADY Joan Kessner 375-4688 KESSNER, JH

Project Designation Sampling Location SAF No.

100-1U-2 & 100-lU-6 Renaning Waste Sites 600-382 Subsites R-232

EL-C6t6-01 (603822000 CommercaCarrer

Shipped To Offslte Property No. BW,~, pe of Ladi gAr Bill No.

GEL Laboratories Chartston /1 Ct LdnA, -N

Other Labs Shipped To

Preservation Cod 4C Cooi 4C Cod 4C Co 4C coo4C

Type of Container GP aG aG QG . G

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Container(s) I 1 1 1

Volume 1smL 125mL 12&nt 2snmL l2t5L

Special Handling and/or Storage See item (1) in TPH-Dmel eoai -

Sample Analysis 0W Rnge - PA&U-Fnis - PCs .-8082

Sample No. Matrix Sample Date Sample Time

-J1T973 SOIL 1o _ !__% A A ____

-J1T974 SOIL I,. q. (Cf Q --a-p X X A .X A

J1T975 SOIL z - 4 . I_ Y -k 'A X _ _

-J1T976 SOIL 7- O-14 0 ! A X X____

-J1T977 SOIL j -q/ OOA I X _

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS

ReWqmsyFd By/Rnawd From Dawvve By/$iered n .0 +. ' Date lo o (1) ICP Metals - 601 OTR (Close-out List) (Aluminum, Antimony, Arenic Bnum Beytum Boron Cadmium

z ( Cadum Chromium, Cobalt, Cope, Iron, Lead, Magniesium. Manganese, Molybidenuml Nyicl potssium,

Selenium, Silcon, Silver, Sodium, Vanadium, Zinc}, Mercury - 7471 - (CV) (Mercury}

Oil Byemme N in D g%' 0 4- 7' / &I~H~ 0-5 K'I o3~&~4~
_____ __ _C_( -_-_ _-1wE6

WCHE0 1" + 1 '-

Page 4a of via 149
Re Inq re )T F Datarrf" am e in v /a " ) -i-1

RatiqLU0Q /t vd Fran I atarlrn Remeved RyIStoed in Daitent

13poal mmm 4pos Dab~mwXP0049
FINAL SAMPLE

DISPOSWTION

WCH-EE-011I

Pasze 4 of 149
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-075 TPae2o 2

Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
JOHNSON, BRADY Joan Kessner 375-4688 KESSNER, JH

Project Designation Sampling Location SAF No, 4

100-1U-2 & 100-IU-6 Remaining Waste Sites 600-382 Subsites RC-232

Ice Chest No. Field Logbook No. COA Method of Shipment

EL-166-01 0603822000 Commerical Carrier

Shipped To 011site Property No. Bil of LadlngALr Bill No.

GEL Laboratories Charlston
Other Labs Shipped To

Preservation C'' 4 ' C.'1 4' *4*'Cl

Type of Container GP aG aG aG wG

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Container(s) 1 1 1 1 1

Volume 125mL 125mL 125mL 250mL 125mL

Special Handling and/or Storage see - TH-DvesW I

cad 4C Sample Analysis SW41 Range- PAHs - W10 . PCs- eOe

Sample No. Matrix Sample Date Sample Time

J1T978 SOIL 7 _ p<_

J1T979 SOIL 1 L. - --- ----

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Reliihod Sy/Removed From Detwrgna Rwved Sy/tored in Daterran* (1) ICP Metals - 6010TR (Close-out Ust) {Aiunmntm, Antimony, Arsenic, Baiun, Berylium, Boron, Cadmiurm,

Calciun, Chromum, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mybd-enum, Nickel, Potassium,
A : i ( 'Ir I - - Ad 12 AI- Selenium, Silicon, Sler, Sodium, Vanadium, Zinc); Mercury - 7471 - (CV) {Uenoxy}

8 romatJ D m (2.3 i DFrqpa- 02-) I!

WCH-EE-01/1

R From Data/rm aJ I27 -

Renihd From Dot"Toe R/eie -_ Rae

FlNAL, XAMPe
D -5SP=iOi tiitN

WCH-EE-5j
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: & 0 ' 3 DATA PACKAGE: YP 60
VALIDATOR: LAB: CX e DATE:

SDG: ' -7

A SES PERFORMED

W-846 8081 SW-846 8081 W-846 8082 SW-846 8081

(TCLP) (TCLP)

SAMPLES/MATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE I7';ZK

Technical verification documentation present? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ... . Ye No N/A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations acceptable? .................................-- -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... ... .... ... Yes N N/

Continuing calibrations acceptable? ............. . . .. . ... ..-- -.------- ...-- ..-.-.- ............................ Y es N N/A

Standards traceable? .............................. --
.. .... ... ... ... .... ... ... .. . . . . . . . . . . . . . . . . . . . . Yes N N/A

Standards expired ?. ........................... ----.
.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . ....... Yes N/A

Calculation check acceptable? . . . . . . .... . . . . . . --- .. . . . ... - . ... ... ... ... .... ... . Yes N/A

DDT and endrin breakdowns acceptable? .... .. ... . . . . . . . . . . . . . . . .. - . .... ... ... .... ... .. Yes No

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ............................................. Yes No

Calibration blank results acceptable? (Levels D, E).................................... Yes No N/A

Laboratory blanks analyzed? N o........................................................................................................... . N o N /A

Laboratory blank results acceptable? ......................... ................................... ................................ Y s N o N /A

Field/trip blanks analyzed? (Levels C, D, E)....... ......................................... Ye( So 4N
Field/trip blank results acceptable? (Levels C, D, E) .................................... Yes No

Transcription/calculation errors? (Levels D , E).................................................................................... Yes N o /

Comments: K ,5

4. ACCURACY (Levels C, D, and E)

Surrogates analyzed? . . . . . .. ......... ... . - .. .... ... ... ... ... ... ... ... .... ... ... .... .. . . Ye No N/A

Surrogate recoveries acceptable?..................................................... .. ... ... ... ... ... .... ... ... ... ... ... ... ... .... . . .  Ye N o

Surrogates traceable? (L evels D , E) ........................................................................................................ es N

Surrogates expired? (Levels D , E).............. .... ............................... .................. ...... ..................... Y es N o

M S/M SD sam ples analyzed?..................................................... .. ... ... ... ... . .. ... ... ... .. .... ... ... ................... N o N /A

M S/M SD results acceptable? ............................ .................................................................................. .. s N o N /A

MS/MSD standards NIST traceable? (Levels D, E).......................................................................... Yes Nol/

M S/M SD standards expired? (Levels D, E) ...................................................................................... Y No

LC S/BSS sam ples analyzed?....................................................... .. .... ... ... ... .... ... ... ... .... .. ... ... ... ... . . . .. .... .  N o N /A

LC S/BSS results acceptable?............................................................... . ... .... .. .... .. ... ... .... ... ... .. .... ... . . . . . Y N o N /A

Standards traceable? (Levels D , E)...................................................... ............................................. Y es N

Standards expired? (Levels D , E)........................................................................................................... Y es N o

Transcription/calculation errors? (Levels D , E)..................................................................................... Yes /A

Perform ance audit sam ple(s) analyzed? ................................................................................................. Yes No /A

Performance audit sample results acceptable?................ . .... ... ... ... . . . ... ... ... .... ... ... .... Yes No (N

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? .. . . . . . . . . . . ............- --. . . . . -. . . . . . . . . . . . . . . . . . . - f. s No N/A

Duplicate results acceptable?.................. .No......... ... . . ------------------.. . ........ ... Y N W

MS/MSD standards NIST traceable? (Levels D, E)............. ........ ........ ......... .es No

MS/MSD standards expired? (Levels D, E) ......................... ............... Yes No N/

Field duplicate RPD values acceptable? 
N o

.....................-.............. ... e No

Field split RPD values acceptable? .. ........... ... .. ..... ....- . - ----........................... es N /

Transcription/calculation errors? (Levels D, E)...................... . -............... Yes No N

Comments:

6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable? . ... ......... . . . . . . .. . . . . . . . . . ... ...... . ... ... .-Yes No N/A

Positive results resolved acceptably? . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. .  -..... .. .... ... Yes N N/A

Comments:

7. HOLDING TIMES (all levels)

Samples properly preserved?...................................... .....- -- ----. . . . . . . . . . . . . . . . . . . . .. .. ... ......... Ye No N/A

Sam ple holding tim es acceptable? .... YeNo................................. .- .. ..-...-- .-------- .-------------.. ......... . e N o N /A

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E)........................................ Yes No

Compound quantitation acceptable? (Levels D, E) ...................................................................... No

Results reported for all requested analyses? .. .................................... .... .. ... ... ... .... ... ... ... .... ... ... . . .  N o

Results supported in the raw data? (Levels D, E)........................................es No N

Sam ples properly prepared? (Levels D , E)............................................................................................. Y es N /

Detection limits meet RDL? ... . . . . . . . . . . . . . . . ... ... .... ... ... ... ..... .  . ... ... ... Yes N/A

Transcription/calculation errors? (Levels D , E).................................................................................... Y es N o

Comments

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil @ (or other absorbent) cleanup performed? .......................................................................... Yes No /A

Lot check perform ed?................................................................................. .......- .............................. Y es N o /A

C heck recoveries acceptable?.................................................................................................................. Y es N o N /A

G PC cleanup perform ed?......................................................................................................................... Y es N o N /A

G PC check perform ed? ....................................................................- -.. .......- ............ . -------........ Y es N N /A

G PC check recoveries acceptable?.......................................................
.. ... .... ... ... ... .... ... ... ... .... ... ... ... .... Y es N N /A

GPC calibration performed? . ... ... .... .... ... .... ... .. . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

G PC calibration check perform ed?......................................................... .. ... ... . .. ... .... .. ..... .. .... ... ... ... .... ... . Y es N N /A

GPC calibration check retention times acceptable?............................................................................. Yes N/A

Check/calibration m aterials traceable?................................................... . ... .... ... .... ... ... . . .... ... ... ... ... ... ...  Y es N /A

Check/calibration m aterials Expired? ....................................................... . .... ... ... .... ... ... ... .... ... ... ... .... ... .. Y es N /A

Analytical batch Q C given sim ilar cleanup? ................................................ .. ... ... .... ... ... .... ... ... ... .... ... ... Yes N N/A

Transcription/C alculation Errors? ........................................................ ... .... ... ... ... .... ... ... ... .... ... ... ... .... ... Y es N N /

Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel com

QC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 342714 Clie

Parmna me

Semi-Volatiles-PCB
Batch 1366122

QC1203034434 LCS
Aroclor- 1016

Aroclor-1260

**4cmx

**Decachlorobiphenyl

QC1203034433 MB
Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

**4cmx

**Decachlorobiphenyl

QC1203034437 342714005 MS
Aroclor-1016

Aroclor-1260

**4cmx

**Decachlorobiphenyl

QC1203034438 342714005 MSD
Aroclor-1016

nt SDG: XP0049

NOM

33.3

33.3

6.67

6.67

Renort Date: February 13, 2014
Page I of 2

Project Description: RC-232 Soil

_SNa e ual OS Units RPD% REC% Range Anist Date Time

U

U

U

U

U

U

U

6.67

6.67

34.3

34.3

6.85

6.85

DU

DU

34.2 DU

22.8

22.8

5.85

7.60

25.0

30.4

5.79

6.28

1.11

1.11
iII

1.11

1.11

1.11

1.11

5.84

6.91

32.8

35.6

5.82

7.02

DJ

DJ

22.8 DJ

75.1

91.1

86.8

94.2

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

uglkg

ug/kg

ug/kg

(39%-120%) JXM 02/13/14 07:38

(500/o- 116%)

(44%-,106%)

(35%- 119%)

02/13/14 07:26

87.6 (44/-106%)

104 (35O/-119%)

95.7

104

84.9

103

(25/-125%)

(28/o-127%)

(44/-106%)

(354-19%)

32.5 ug/kg 0.895 95.1 (0/-30%)

02/13/14 09:03

02/13/14 09:17
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Workorder: 342714

Parmname

Seml-Volatiles-PCB
Batch 1366122

Aroclor- 1260

**4cmx

**Decachlorobiphenyl

GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel.com

QC Summary
Client SDG: XP0049 Project Description: RC-232 Soil

NOM _,SmtamrpeQu Ika Units RPD% _REC%

34.2 DU

6.84

6.84

22.8 DJ

5.85

7.60

Page 2 of 2

Range An Ist Date Time

35.5 ug/kg 0.208 104 (0%-30%)

5.69 ug/kg

7.15 ug/kg

83.2 (44%/-106%) JXM 02/13/1409:17

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as

appropriate).Value is estimated
P Aroclor target analyte with greater than 25% ditTerence between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.

^ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the

RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless qualified on the QC Summary.
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN 14-21
Richland, Washington

Contact: Joan Kes

Workorder: 342714

Parmname_

Semi-Volatiles-Pesticide
Batch 1365859

QC1203033721 LCS
4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

Heptachlor

fleptachlor epoxide

Methoxychlor

alpha-BHC

alpha-Chlordane

beta-BHC

delta-BHC

gamma-BHC (Lindane)

gamma-Chlordane

Report Date: February 14, 2014
Page I of 5

sner

Project Description: RC-232 Soil

Sample Qual QC Units RPD% REC% Range Anist Date 'rime

Client SDG: XP0049

---- - - -- -
NOM

41.6

41.6

41.6

16.6

41.6

16.6

41.6

41.6

41.6

41.6

41.6

16.6

16.6

166

16.6

16.6

16.6

16.6

16.6

16.6

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

92.1

88.8

91.2

82.3

79.7

76.6

77.4

90.3

99.3

86.9

79.4

84.8

81.6

92.7

84.2

82.8

86.5

89

84.2

91.6

(51%-124%) RXEI 02/12/1420:58

(51-119%)

(50/-128%)

(48%- 113%)

(51%-112%)

(43%/o-,1 10%)

(49%-111 %)

(54%-121%)

(54%-134%)

(49%- 117%)

(48/,110%)

(52%- 117%)

(53%- 115%)

(48%-117%)

(500/o-122%)

(52/,113%)

(54%-110%)

(53%-117%)

(53 O-120%)

(52%-117%)
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38.3

36.9

38.0

13.7

33.2

12.8

32.2

37.6

41.3

36.1

33.0

14.1

13.6

154

14.0

13.8

14.4

14.8
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel com

Workorder: 342714

Parmname

Semi-Volatiles-Pesticide
Batch 1365859

**4cmx

**Decachlorobiphenyl

QC1203033720 MB
4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan 11

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

Heptachlor

Heptachlor epoxide

Methoxychlor

Toxaphene

alpha-BHC

alpha-Chlordane

beta-BHC

delta-BHC

Client SDG: XP0049

NOI _

33.3

33.3

QC Summary
Project Description: RC-232 Soil Page 2 of 5

Sample _ual 0C Units RPD% REC% Rang Anist Date Time

27.5 ug/kg

28.9 ug/kg

0.333

0.333

0.333

0.166

0.333

0.166

0.333

0.333

0.333

0.333

0.333

0.166

0.166

1.66

5.54

0.166

0.166

0.166

0.166

82.7 (32%-120%) RXEI 02/12/14 20:58

86.8 (37%-129%)

02/12/14 20:43ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

uglkg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel corn

Workorder: 342714

Parm amt

Semi- Vola tiles-Pesticide
Batch 1365859

gamma-BHC (Lindane)

gamma-Chlordane

**4cmx

**Decachlorobiphenyl

QC1203033722 342714001 MS
4,4'-DDD

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil Page 3 of 5

Sampe Qual units RPD% REC% Range Anist Date Time

U

U

33.3

33.3

42.4 DU 3.39 D

0.166

0.166

26.3

26.8

RXE1 02/12/14 20:43ug/kg

ug/kg

ug/kg

ug/kg

38.7 ug/kg

79.2 (32%-120%)

80.5 (37/-129/o)

91.4 (37%-134%)

4,4'-DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan I1

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

Heptachlor

Heptachlor epoxide

Methoxychlor

alpha-BHC

alpha-Chlordane

beta-BHC

Page 66 of 149

02/12/14 21:27

42.4

42.4

16.9

42.4

16.9

42.4

42.4

42.4

42.4

42.4

16.9

16.9

169

16.9

16.9

16.9

DU

DU

DU

DU

DU

DU

DU

DU

DU

DU

DU

DU

DU

DU

DU

DU

3.39

3.39

1.70

3.39

1.70

3.39

3.39

3.39

3.39

3.39

1.70

1.70

17.0

1.70

1.70

1.70

38.5

31.5

14.5

33.5

12.8

29.1

32.2

41.4

26.1

30.4

16.0

13.3

152

16.1

14.5

14.6

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

91

74.4

85.8

79.1

75.7

68.6

76

97.7

61.6

71.8

94.4

78.7

89.6

95

85.7

86.3

(33-/133%)

(21%-149%)

(34/6-134%)

(36%-132%)

(36%-125%)

(37%-129%)

(31-/o140%)

(45%-142%)

(3 1O/133%)

(30/,139%)

(32 1%-137%)

(36%-130%)

(28/o-143%)

(370/-129%)

(29-0/ 141%)

(3 3%/- 136%)

43



GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel.com

Workorder: 342714

Parmname

Semi-Volatiles-Pesticide
Batch 1365859

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil

Sam pe~a

Page 4 of 5

QC Units RPD% REC%_ Range Anist Date Time

delta-BHC

gamma-BHC (Lindane)

gamma-Chlordane

**4cmx

**Decachlorobiphenyl

QC1203033723 342714001 MSD
4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan 11

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

Heptachlor

Heptachlor epoxide

Methoxychlor

alpha-BHC

alpha-Chlordane

16.9 DU

16.9 DU

16.9 DU

33.9

33.9

42.4 DU

42.4 DU

42.4 DU

17.0 DU

42.4 DU

17.0 DU

42.4 DU

42.4 DU

42.4 DU

42.4 DU

42.4 DU

17.0 DU

17.0 DU

170 DU

17.0 DU

17.0 DU

1.70 D

1.70 D

1.70 D

39.8

38.5

3.39 D

3.39 D

3.39 D

1.70 D

3.39 D

1.70 D

3.39 D

3.39 D

3.39 D

3.39 D

3.39 D

1.70 D

1.70 D

17.0 D

1.70 D

1.70 D

12.9

16.1

14.8

40.4

36.4

39.2

39.8

31.9

14.8

33.7

13.1

30.4

34.0

40.7

26.9

31.0

15.3

13.4

152

16.1

14.8

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

76.1 (37%-136%) RXEI 02/12/14 21:27

95.2 (35/-130%)

87.1 (30%/-139%)

119 (32%-120%)

107 (37%-129%)

ug/kg 1.30

ug/kg 3.16

ug/kg 1.13

ug/kg 1.78

ug/kg 0.520

ug/kg 2.00

ug/kg 4.33

ug/kg 5,39

ug/kg 1.61

ug/kg 3.11

ug/kg 1.82

ug/kg 4.16

ug/kg 0.166

ug/kg 0.323

ug/kg 0.0443

ug/kg 2.02

92.4

93.7

75.1

87.2

79.4

77.1

71.6

80.1

96

63.4

73

90.4

78.7

89.7

94.8

87.3

(0-/30%)

(0/-30%)

(0%-30%)

(0-/30%)

(0%-30%)

(0/-30%)

(0/-30%)

(0/6-30%)

(0-/30%)

(0%-30%)

(0/o-30%)

(0/o-30%)

(0/o-30%)

(0-/o30%)

(0/,30%)

(0O/o30%)

02/12/14 21:42

Page 67 of 149

44



GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 342714

Semi-Volatiles-Pesticide
Batch 1365859

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil Page 5 of 5

Sample Qual-- C-Uts RPD% _ REC% Range AnIst Date Time

beta-BHC

delta-BHC

gamma-BHC (Lindane)

gamma-Chlordane

**4cmx

**Decachlorobiphenyl

17.0 DU

17.0 DU

17.0 DU

17.0 DU

34.0

34.0

1.70 D

1.70 D

1.70 D

1.70 D

39.8

38.5

14.4 ug/kg 1.70 84.7 (0%-30%) RXEI 02/12/1421:42

12.8 ug/kg 0.758 75.4 (0%-30/ )

15.9 ug/kg 1.74 93.4 (0%-30%)

14.8 ug/kg 0.396 87.3 (0/-30%)

39.9 ug/kg

35.0 ug/kg

118 (32%-120%)

103 (37%-129%)

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as

appropriate).Value is estimated
P Aroclor target analyte with greater than 25% difference between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more.

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the

RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 14 April 2014
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-IU-2 & 100-IU-6 Remaining Waste Sites - Soil Full Protocol - Waste Site

600-382
Subject: Inorganic - Data Package No. XP0049-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0049
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1T973 2/4/14 Soil C See note 1
J1T974 2/4/14 Soil C See note 1
J1T975 2/4/14 Soil C See note 1
J1T976 2/4/14 Soil C See note 1
J1T977 2/4/14 Soil C See note 1
J1T978 2/4/14 Soil C See note 1
J1T979 2/4/14 Soil C See note 1

1 - Metals by 601OC & mercury by 7471B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and

Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the

following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custcdy Documentation
Data Validation Supporting Documentation
Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

- Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements
are as follows: Soil samples must be analyzed within 6 months for ICP metals
and 28 days for mercury.

All holding times were acceptable.

1



Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged
"U". Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged "UJ"
and all detects less than ten times the absolute value of the blank are qualified as
estimates and flagged "J". If the sample results are greater than ten times the absolute
value of the preparation blank, no qualification is necessary.

Due to method blank contamination, the zinc result in sample J1T979 was qualified as
undetected and flagged "UJ".

All other preparation blank results were acceptable.

Field (Equipment) Blank

One field blank (J1T979) was submitted for analysis. Ten analytes were detected in the
field blank. Under the WCH statement of work, no qualification is required.

. Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess the
analytical accuracy of the reported data. The matrix spike is used to assess the effect
of the matrix on the ability to accurately quantify sample concentrations. Recoveries
must fall within the range of 75% to 125%. Samples with a recovery of less than 30%
and a sample result below the IDL are rejected and flagged "UR". Samples with a
recovery of 30% to 74% and a sample result less than the IDL are qualified "UJ".
Samples with a recovery of greater than 125% or less than 74% and a sample result
greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
a recovery greater than 125% and a sample result less than the IDL, no qualification is
required.
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Due to a matrix spike recovery outside QC limits, all silicon (0%) results were qualified
as estimates and flagged "J".

All other accuracy results were acceptable.

- Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of matrix spike duplicate (MSD) analyses performed on a sample in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch, If both sample and replicate
activities (concentrations) are greater than five times the CRDL and the RPD is less
than 30%, no qualification is required. If either activity (concentration) is less than five
times the CRDL, the RPD control limit is less than or equal to two times the CRDL. If
the RPD is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

One set field duplicates (J1T973/J1T978) were submitted for analysis. Laboratory
duplicates are compared using the same criteria as for laboratory results. The RPD for
silicon (35.8%) ws outside QC limits. Under the WCH statement of work, no
qualification is required. All other field duplicate results are acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area RQLs to
ensure that laboratory detection levels meet the required criteria. All results met the
RQL.

- Completeness

Data package No. XP0049 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

3
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MINOR DEFICIENCIES

The following minor deficiencies were noted:

" Due to method blank contamination, the zinc result in sample J1T979 was qualified
as undetected and flagged "UJ".

" Due to a matrix spike recovery outside QC limits, all silicon (0%) results were
qualified as estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WCH validation
SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the sample quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration was
greater than the IDL but less than the CRDL and is considered an estimated
value.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications (i.e., usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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INORGANICS DATA QUALIFICATION SUMMARY*

SDG: XP0049 REVIEWER: Project: 600-382 PAGE 1 OF I
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Zinc J J1T979 Method blank

contamination
Silicon J All MS recovery

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
JIT973
342714001
SOIL
04-FEB-14 08:20
07-FEB-14
Client
1.85%

Report Date: February 18, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

\((5(c

Parameter Qualifier Result

Mercury Analysis-CVAA

SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury *U 0.00398
Metals Analysis-ICP
JCP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 7160
Arsenic B 1,63
Barium 78.4

Beryllium 0.694
Boron U 0.866
Cadmium B 0.113
Calcium 2800
Chromium 11.5
Copper 11.9
Iron 21500
Magnesium 3920
Manganese 359
Molybdenum B 0.248
Nickel 11.3
Silicon N 931
Potassium 1420
Silver U 0.0866
Sodium 108
Antimony DU 1.43
Cobalt D 8.90
Lead BD 4,11
Vanadium D 57.9
Zinc D 39.8
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.327

The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 601 OC
SW846 7471B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0.00398 0.0119 mg/kg

5.89
0.433

00866
0.0866
0.866

0.0866
6.93

0.130
0.260

6.93
7.36

0.173
0.173
0.130

1.30
5.54

0.0866
6.06
1.43

0.650
1.43

0.433
1.73

0.327

17.3
2.60

0.433
0.433
4.33

0.433
21.7

0.433
0866
21.7
26.0

0.866
0.866
0.433
8.66
21.7

0.433
21.7
4.33
2.17
4.33
2.17
4.33

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.00 mg/kg

Analyst
MTMI
MTM I
AXS5

Date
02/10/14
02/10/14
02/10/14

Page 122 of 149
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I NORI 02/11/14 1004 1365640

I HSC 02/12/14 1409 1365353
1
1
1
1

1 HSC 02/13/14 0926 1365353
1

1

5 HSC 02/13/14 1026 1365353

2 SKJ 02/12/14 0327 1365351

Time Prep Batch
0960 1365350
0900 1365352
1653 1365636



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address :

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Client Sample ID: JIT974
Sample ID: 342714002
Matrix: SOIL
Collect Date: 04-FEB-14 08:50
Receive Date: 07-FEB-14
Collector: Client
Moisture: 14.8%

Report Date: February 18, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN00

Parameter Qualifier Result
Mercury Analysis-CVAA

SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury -B 0.00768
Metals Analysis-ICP
ICP METALS 601OTR Close-out List "Dry Weight Corrected"
Aluminum 9530
Arsenic B 2.92
Barium 107
Beryllium 0.766
Boron U 1.09
Cadmium B 0.124
Calcium 3540
Chromium 13.8
Copper 170
Iron 22600
Magnesium 4940
Manganese 389
Molybdenum B 0.284
Nickel 136
Silicon N 698
Potassium 2440
Silver U 0.109
Sodium 138
Antimony DU 1,79
Cobalt D 9.19
Lead BD 4.62
Vanadium D 49.3
Zinc D 45.5
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.381
The following Prep Methods were performed:
Method Description
SW846 30508 ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471 B Prep SW846 7471 B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0.00464 0.0138 mg/kg

7.38
0,543
0 109
0 109

1.09
0.109

8.68
0,163
0.326

8.68
9.22

0,217
0.217
0.163

1.63
6.95

0.109
7.60
1.79

0.814
1.79

0.543
2.17

0.381

21.7
3.26

0.543
0.543

5.43
0.543
27.1

0.543
1.09
271
32.6
1.09
1.09

0.543
10.9
27.1

0.543
271
5.43
2.71
5.43
2.71
5.43

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1,16 mg/kg

Analyst
MTM1
MTMI
AXS5

Date
02/10/14
02/10/14
02/10/14

I NORI 02/11/14 1016 1365640

I HSC 02/12/14 1427 1365353

I HSC 02/13/14 0944 1365353
I

1
5 S 21/415 355

2 SKJ 02/12/14 0415 1365351

Time
0900
0900
1653

Prep Batch
1365350
1365352
1365636

Page 124 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www get com

Certificate of Analysis
Report Date: February 18, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

J1T975
342714003
SOIL
04-FEB-14 09:20
07-FEB-14
Client
9.67%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA

SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury 0,169
Metals Analysis-ICP
ICP METALS 601 OTR Close-out List "Dry Weight Corrected"
Aluminum 7370
Arsenic B 2,96
Barium 87.9
Beryllium 0.662
Boron U 1.06
Cadmium B 0,106
Calcium 2940
Chromium 12.9
Copper 12.3
Iron 20900
Magnesium 4240
Manganese 376
Molybdenum U 0.212
Nickel 11.6
Silicon N 567
Potassium 2010
Silver U 0.106
Sodium 99.7
Antimony DU 1.75
Cobalt D 9.20
Lead BD 458
Vanadium D 52.4
Zinc D 43.1
Metals Analysis-ICP-MS

SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0,350

The following Prep Methods were performed:

Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471B Prep SW846 74711B Mercury Prep Soil

0.00437 0.013 mg/kg

7.22
0.531
0.106
0.106

1.06
0.106

8.50
0 159
0319

8.50
9.03

0.212
0.212
0.159

1.59
6.80

0.106
7.44
1.75

0.797
1.75

0.531
2.12

0.350

Analy
MTMI
MTMI
AXSS

21.2
3 19

0.531
0.531

5.31
0.531

26,6
0.531

1.06
26,6
31.9
1.06
1,06

0.531
10.6
26.6

0.531
26.6
5.31
2.66
5.31
2.66
5,31

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.06 mg/kg

Ist Date
02/10/14
02/10/14
02/10/14

I NOR] 02/11/14 1017 1365640

I HSC

I HSC

5 HSC
5
5
5
5

02/12/14 1430 1365353

02/13/14 0946 1365353

02/14/14 1059 1365353

2 SKJ 02/12/14 0421 1365351

Time
0900
0900
1653

Prep Batch
1365350
1365352
1365636
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis
Report Date: February 18, 2014

Company: WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-232 Soil
Client Sample ID: JIT976
Sample ID: 342714004
Matrix: SOIL

Collect Date: 04-FEB-14 09:40
Receive Date: 07-FEB-14
Collector: Client
Moisture: 3.47%

Parameter Qualifier Result
Mercury Analysis-CVAA

SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury *U 0.00409
Metals Analysis-ICP
JCP METALS 601 OTR Close-out List "Dry Weight Corrected"
Aluminum 7880
Arsenic B 2.26
Barium 94,7
Beryllium 0.654
Boron U 1.00
Cadmium B 0.103
Calcium 3040
Chromium 13.1
Copper 12.3
Iron 20700
Magnesium 4310
Manganese 362
Molybdenum B 0.326
Nickel 1 1.3
Silicon N 558
Potassium 2210
Silver U 0.100
Sodium 114
Antimony DU 1.65
Cobalt D 8,92
Lead D 5.41
Vanadium D 49.0
Zinc D 495
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0,341
The following Prep Methods were performed:
Method Description
SW546 3050B ICP-MS 3OSOBS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471B Prep SW846 7471B Mercury Prep Soil

DL RL U

0.00409 0.0122 mg

6.81
0.501
0.100
0.100

1.00
0. 100

8.01
0.150
0.301

8.01
8.52

0.200
0.200
0150

1 50
6.41

0.100
7.01
1.65

0.751
1.65

0.501
2.00

0.341

20.0
3.01

0.501
0.501

5.01
0.501
25.0

0.501
1.00
25.0
30.1
1.00
1.00

0.501
100
25.0

0.501
25.0
5.01
2,50
5.01

2.50
5.01

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

nits DF Analyst Date Time Batch Method

/kg I NORI 02/11114 1019 1365640 1

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.03 mg/kg

Analyst
MTM I
MTMI
AXS5

Date
S02/1 0/14
02/10/14
02/10/14

HSC 02/12/14 1432 1365353

HSC 02/13/14 0949 1365353

HSC 02/14/14 1102 1365353

2 SKJ 02/12/14 0427 1365351

Time Prep Batch
0900 1365350
0900 1365352
1653 1365636
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT977
342714005
SOIL
04-FEB-14 10:00
07-FEB-14
Client
2.76%

Report Date: February 18, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

q

Parameter Qualifier Result

Mercury Analysis-CVAA

SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury *U 0.00371
Metals Analysis-ICP
ICP METALS 601OTR Close-out List "Dry Weight Corrected"
Aluminum 5600
Arsenic B 1 48
Barium 54,9
Beryllium B 0,441
Boron U 0.938
Cadmium U 0,0938
Calcium 2700
Chromium 11.3
Cobalt 5.52
Copper 8.95
Iron 16100
Lead 1.50
Magnesium 3530
Manganese 257
Molybdenum U 0.188
Nickel 9.17
Silicon N 430
Vanadium 38.5
Zinc 32.5
Potassium 1150
Silver U 0,0938
Sodium 88.9
Antimony DU 1.55
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.331
The followingPrep Methods were Performed:-
Method Description PM
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471 B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0.00371 0.0111 mg/kg

6.38
0.469

0.0938
0.0938

0,938
0,0938

7.51
0.141
0.141
0.281

7,51
0.310

7.98
0,188
0.188
0.141

1.41
0.0938
0.375

6.01
0.0938

6.57
1.55

0.331

18.8
2,81

0,469
0.469

4.69
0.469

235
0.469
0.469
0.938

23.5
0.938

28.1
0.938
0.938
0.469

9.38
0.469
0.938

23.5
0.469

23.5
4.69

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.00 mg/kg

Analyst
MTM I
MTM I
AXSS

Date
02/10/14
02/10/14
02/10/14

I NORI 02/11/14 1021 1365640

I HSC 02/12/14 1435 1365353

I IISC 02/13/14 0951 1365353
1
1
5 HSC 02/14/14 1105 1365353

2 SKJ 02/12/14 0433 1365351

Time
0900
0900
1653

Prep Batch
1365350
1365352
1365636
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
JIT978
342714006
SOIL
04-FEB-14 08:20
07-FEB-14
Client
1.72%

Report Date: February 18, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury *U 0.00398
Metals Analysis-ICP
ICP METALS 601OTR Close-out List "Dry Weight Corrected"
Aluminum 6860
Arsenic B 260
Barium 70.8
Beryllium 0620
Boron U 1.00
Cadmium U 0.100
Calcium 2570
Chromium 11.3
Copper 11.5
Iron 20600
Magnesium 3780
Manganese 308
Molybdenum B 0.305
Nickel 10.4
Silicon N 648
Potassium 1400
Silver U 0.100
Sodium 97.6
Antimony DU 1,65
Cobalt D 7.76
Lead BD 4,40
Vanadium D 50,6
Zinc D 35.4
Metals Analysis-ICP-MS

SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0,334

The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 747 1B Prep SW846 7471 B Mercury Prep Soil

0.00398 0.0119 mg/kg

6.80
0.500
0.100
0,100

1.00
0.100

8.00
0 150
0.300

8.00
8.50

0.200
0.200
0 150

1.50
6.40

0.100
7.00
1.65

0.750
1.65

0,500
2,00

0.334

200
3.00

0.500
0.500

5.00
0.500

25.0
0.500

1.00
25.0
30.0
1.00
1.00

0,500
10.0
25.0

0.500
25.0
5.00
2.50
5.00
2.50
5.00

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1,01 mg/kg

Analyst
MTMI
MTMI
AXS5

Date
0210/14
02/10/14
02/10/14

I NORI 02/11/14 1022 1365640

1 IHSC 02/12/14 1438 1365353

HSC 02/13/14 0954 1365353

HSC 02/14/14 1108 1365353

2 SK3 02/12/14 0439 1365351

Time
0900
0900
1653

Prep Batch
1365350
1365352
1365636
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:

Collect Date:
Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil
J IT979
342714007
SOIL
04-FEB-14 08:15
07-FEB-14
Client
<0.1%

Report Date: February 18, 2014

Client SDG: XP0049

Project: WCHN0O0213
Client ID: WCHN001

Parameter Qualifier Result
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury *U 0,00373
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 128
Arsenic U 0.477
Barium 2,22
Beryllium U 0.0954
Boron U 0.954
Cadmium U 0.0954
Calcium 99.2
Chromium U 0 143
Copper U 0.286
Iron 298
Magnesium 49.5
Manganese 7.82
Molybdenum U 0.191
Nickel U 0.143
Silicon N 5 142
Silver U 0,0954
Sodium U 6.68
Antimony U 0.315
Cobalt U 0.143
Lead - B 0.744
Potassium 56.9
Vanadium B 0.387
Zinc C V S 1.76
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.308
The following Prep Methods were performed:
Method Description
Sw846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471 B Prep SW846 7471 B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0.00373 0.0111 mg/kg

6.49
0.477

0.0954
0.0954

0.954
0.0954

7.64
0.143
0.286
7.64
8.11

0.191
0.191
0.143

1.43
0.0954

6.68
0.315
0.143
0.315

6,11
0.0954

0.382

0.308

19 I
2.86

0.477
0.477
4.77

0.477
23.9

0.477
0.954
23.9
28.6

0.954
0.954
0.477

9.54
0.477

23.9
0.954
0.477
0.954

23.9
0.477
0.954

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.00 mg/kg

Analyst

MTM i
MTM
AXSS

Date
02/10/14
02/10/14
02/10/14

I NORI 02/11/14 1024 1365640

I HSC
I

I HSC
I

I S

02/12/14 1440 1365353

02/13/14 0957 1365353

02/14/14 1112 1365353

2 SKJ 02/12/14 0445 1365351

Time
0900
0900
1653

Prep Batch
1365350
1365352
1365636
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Metals Fractional Narrative
WC-HANFORD, INC. (WCHN)

SDG XP0049

Sample Analysis

Sample ID
342714001

342714002

342714003

342714004

342714005
342714006
342714007

1203032507

1203032508
1203032511

1203032509

1203032510

1203035887

1203032502
1203032503

1203032506

1203032504

1203032505

1203033173

1203033174

1203033183
1203033181

1203033182

1203033193

Client ID

J1T973

J1T974

JIT975

J1T976

JIT977
JIT978

JIT979

Method Blank (MB) ICP
Laboratory Control Sample (LCS)
342714001(JIT973L) Serial Dilution (SD)
342714001(J1T973D) Sample Duplicate (DUP)
342714001(J1T973S) Matrix Spike (MS)
342714001(J1T973PS) Post Spike (PS)
Method Blank (MB) ICP-MS
Laboratory Control Sample (LCS)
342714001(J1T973L) Serial Dilution (SD)
342714001(J1T973D) Sample Duplicate (DUP)
342714001(J1T973S) Matrix Spike (MS)
Method Blank (MB) CVAA
Laboratory Control Sample (LCS)
342714001(J1T973L) Serial Dilution (SD)
342714001(J1T973D) Sample Duplicate (DUP)
342714001(J1T973S) Matrix Spike (MS)
342714001(J I T973PS) Post Spike (PS)

The samples in this SDG were analyzed on a "dry weight" basis.

Method/Analysis Information

Analytical Batch: 1365353, 1365351 and 1365640
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Prep Batch : 1365352, 1365350 and 1365636
Standard Operating GL-MA-E-013 REV# 22, GL-MA-E-009 REV# 22, GL-MA-E-014
Procedures: REV# 25 and GL-MA-E-010 REV# 27
Analytical Method: SW846 3050B/6010C, SW846 3050B/6020A and SW846 7471B
Prep Method: SW846 3050B and SW846 747 1B Prep

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
GEL Laboratories, LLC and with guidance from the regulatory documents listed in this
"Method/Analysis Information" section.

System Configuration

The Metals analysis-ICP was performed on a P E 5300 Optima radial/axial-viewing inductively
coupled plasma atomic emission spectrometer. The instrument is equipped with a Burgener
nebulizer, cyclonic spray chamber, and yttrium or scandium internal standard. Operating
conditions for the ICP are set at a power level of 1500 watts. The instrument has a peristaltic
pump flow rate of I.4Lmin, argon gas flows of 15 Umin and 0.2 Lmin for the torch and
auxiliary gases, and a flow setting of 0.65Umin for the nebulizer.

The Metals analysis - ICPMS was performed on a Perkin Elmer ELAN 6100E inductively
coupled plasma mass spectrometer (ICP-MS). The instrument is equipped with a cross-flow
nebulizer, quadrupole mass spectrometer, and dual mode electron multiplier detector. Internal
standards of scandium, germanium, indium, tantalum, and/or lutetium were utilized to cover the
mass spectrum. Operating conditions are set at 1400W power and combined argon pressures of
360+/-7 kPa for the plasma and auxiliary gases, and 0.85 Umin carrier gas flow, and an initial
lens voltage of 5.2.

The Metals analysis-Mercury was performed on a Perkin-Elmer Flow Injection Mercury System
(FIMS-100) automated mercury analyzer. The instrument consists of a cold vapor atomic
absorption spectrometer set to detect mercury at a wavelength of 253.7 nm. Sample introduction
through the flow injection system is performed via a peristaltic pump at 9 mUmin and nitrogen
carrier gas rate of 80 mUmin.

Calibration Information

Instrument Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

CRDL Requirements
The CRDL standard recoveries met the advisory control limits except for potassium and lead.
Lead recovered high in the PQL standards analyzed in file 021214A-3 at 12:53 and 14:47;
however the concentration in the bracketed sample was greater than two times the PQL.
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Potassium recovered high the PQL standards analyzed in files 021314-1 at 08:52 and 021414-2
at 11:18; however the client sample concentrations were greater than two times the PQL

ICSA/ICSAB Statement
All interference check samples (ICSA and ICSAB) associated with this SDG met the established
acceptance criteria.

Continuing Calibration Blank (CCB) Requirements
All continuing calibration blanks (CCB) bracketing this batch met the established acceptance
criteria.

Continuing Calibration Verification (CCV) Requirements
All continuing calibration verifications (CCV) bracketing this SDG met the acceptance criteria.

Ouality Control (OC) Information

Method Blank (MB) Statement
The MBs analyzed with this SDG met the acceptance criteria.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

Quality Control (QC) Sample Statement
The following samples were selected as the quality control (QC) samples for this SDG:
342714001 (J1T973)-ICP, ICP-MS and CVAA.

Matrix Spike (MS) Recovery Statement
The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample
concentration is less than four times (4X) the spike concentration added. The MS did not meet all
the recommended quality control acceptance criteria for percent recoveries for the applicable
analytes. The silicon recovery was not within the acceptance limits in sample 1203032510
(JIT973)-ICP. See data exception report (DER ID 1267696) behind the case narrative in this
data package.

Duplicate Relative Percent Difference (RPD) Statement
The relative percent difference (RPD) obtained from the designated sample duplicate (DUP) is
evaluated based on acceptance criteria of 20% when the sample is >5X the contract required
reporting limit (RL). In cases where either the sample or duplicate value is less than 5X the
contract required detection limit (RL), a control of +/-RL is used to evaluate the DUP results.
Not all applicable analytes met these requirements. The RPD value for mercury was not within
the acceptance limits in sample 1203033181 (J1T973)-CVAA.

Post Spike (PS) Recovery Statement
The percent recoveries (%R) obtained from the PS analyses are evaluated when the sample
concentration is less than four times (4X) the spike concentration added. The PS did not meet the
recommended quality control acceptance criteria for percent recoveries for silicon and verifies
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the presence of matrix interferences. See data exception report (DER ID 1267696) behind the
case narrative in this data package.

Serial Dilution % Difference Statement
The serial dilution is used to assess matrix suppression or enhancement. Raw element
concentrations that are 25X the IDL/MDL for CVAA, 5OX the IDL/MDL for ICP, and IOOX the
IDUMDL for ICP-MS analyses are applicable for serial dilution assessment. All applicable
analytes met the acceptance criteria of less than 10% difference (%D).

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and
time from sample collection of sample receipt. Those holding times expressed in hours are
calculated in the AlphaLIMS system. Those holding times expressed as days expire at midnight
on the day of expiration. All samples in this SDG met the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. Method SW-846 3050B is not a total
digestion technique for most samples. It is a very strong acid digestion that will dissolve almost
all elements that could become environmentally available. By design, elements bound in silicate
structures are not normally dissolved by this procedure as they are not usually mobile in the
environment.

Sample Dilutions
Dilutions are performed to minimize matrix interferences resulting from elevated mineral
element concentrations present in solid samples and/or to bring over range target analyte
concentrations into the linear calibration range of the instruments. Dilutions were required for
this SDG in order to minimize suppression due to matrix interferences. Samples 342714001
(JIT973), 342714002 (J1T974), 342714003 (JIT975), 342714004 (J1T976) and 342714006
(J IT978)-ICP were diluted because the titanium concentration exceeded the linear range of the
instrument which affected antimony, cobalt, lead, vanadium, and zinc. Antimony was suppressed
on sample 342714005 (J1 T977)-ICP. Samples in this SDG were diluted the standard two times
for solids analyzed on the ICPMS.

Preparation Information
The samples in this SDG were prepared exactly according to the cited SOP.

Miscellaneous Information

Electronic Packaging Comment
This data package was generated using an electronic data processing program referred to as
virtual packaging. In an effort to increase quality and efficiency, the laboratory has developed
systems to generate all data packages electronically. The following change from traditional
packages should be noted:
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Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all
initials and dates are present on the original raw data. These hard copies are temporarily stored in
the laboratory. An electronic signature page inserted after the case narrative will include the data
validator's signature and title. The signature page also includes the data qualifiers used in the
fractional package. Data that are not generated electronically, such as hand written pages, will be
scanned and inserted into the electronic package.

Data Exception (DER) Documentation
Data exception reports are generated to document any procedural anomalies that may deviate
from referenced SOP or contractual documents. Data exception reports (DER ID 126666 and
1267696) were generated for this SDG.

Additional Comments
Additional comments were not required for this SDG.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case
narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion
of the data package.

The following data v tor verified the information presented in this case narrative:

Reviewer: te:
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GEL Laboratories LLC
Form GEL-DER

DER Report No.: 1266666

Revision No.:

DATA EXCEPTION REPORT

Mo.Day Yr. Division:
11-FEB-14 Industrial

Instrument Type: Test I Method:
MERCURY SW846 7471B

Batch ID: Sample Numbers:
1365640 See Below

Potentially affected work order(s)(SDG): 342714(XP0049)
Appilcation Issues:
Failed RPD for DUP

Specification and Requirements
Exception Description:

1. Faled RPD for DUP:-

QC 1203033181DUP

Originator's Name:
Nik-Cole Elmore 11-FEB-14

Quality Criteria: Type:
Specifications Process

Matrix Type: Client Code:
Solid ALBE, WCHN

DER Disposition

The sample and sample duplicate % RPD failed outside the control limits
for mercury due to possible sample non-homogeneity and/or matrix
interference.The post spike passed the required control limits for Mercury.
This verifies the absence of a matrix Interference. Per GEL's accredited
methods and SOPs, a corrective action is not required and the data is
qualified and reported.

Data Validator/Group Leader:
Bryan Davis 11-FEB-14
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GEL Laboratories LLC
Form GEL-DER

DER Report No.: 1267696
Revision No.:

DATA EXCEPTION REPORT

Mo. Day Yr. Dlvision:
14-FEB-14 Industrial

Instrument Type: Test / Method:
ICP SW846 3050B/6010C

Batch ID: Sample Numbers:
1365353 See Below

Potentially affected work order(s)(SDG): 342714(XPOO49)
Application issues:
Failed Recovery fW MS/PS

Specification and Requirements
Exception Description:

1. Failed Recovery for MS/PS:

QC 1203032510MS,1203035887PS

Quality Criteria:
Specifications

Matrix Type:
Solid

Type:
Process

Client Code:
WCHN

--I

1. The matrix spike recovery failed outside of the control limits for
silicon. The post spike failed outside the required control limits for silicon
but passed for all other analytes. This verifies the presence of a matrix
interference for silicon and verifies the absence of a matrix interference for
all the other anatytes. Per GEL's accredited methods and SOPs, a
corrective action Is not required and the data is qualified and reported.

Sample #342714001 is a finely grated granular solid.

Originator's Name:
Helen Camello

Data Validator/Group Leader:
14-FEB-14 Jerry WNgfall 14-FEB-14
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Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST Rc-232-O75 Pag*f
Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround

JOHNSON, BRADY Joan Kessner 375-4688 KESSNER, JH
Project Designation Sampling Location SAF No.

100-IU-2 & 100-lU-6 Remaining Waste Sites 600-382 Subsites RC-232
Chest No. Field Logbook No. A Method of Shipment

EL-1666-01 0603822000 Commerical Carrier
Shipped To Offate Property No. Bill of LadingAir Bi No.

GEL Laboratories Charlston
Other Labs Shipped To

Cod 4C coo 4C CoN 4C Coda 4C ool 4C

Type of Container GAP aG aG aG G

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) I - _ 1

None
Volume I2r ul f tnt 2

5
C.L If

Special Handling and/or Storage STPhilesu.
coo/ 4c aSpc AnHaysris qpeV P*Is ea, t PCS

WTP4p" 
sI

Sample No. Matrix Sample Date Sample Time .J- - -

-J11T973 SOL -L Q j-C A )( k'

-J1T974 SOIL 2 it 0 95Zp .X A A
-1T975 SOIL ?- j a c y ?

-J1T976 SOIL 0i1 X -11
-J1T977 SOIL Z ILf I 1000 x Lx I

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Reliised ByiRwMoved FrOM DaWfme Rtc0d By/Arad in -e. I DaWrM Jt (1) ICP Metals - 601 TR (Close-out Lis) {Atuminum, Antimony, ArseniC. Barium, Beryium, aron, Cadmium,

Caclum, Chromium, Cobalt Copper. in, Lead. Magnesium, Msngraese,. Molybdenum, Nicel, Potassium
SLR 5hISelenium, SAcon, Siler, Sodium, Vanadium, Zinc}; Mercury - 7471 - (CV) {Meitwy)

S1 1 2-q14 :2 EE

ad c.se1 dF DOW~w* koipws adIn m

FINAL SAMPLE 0 mavs Dnate/Th XP0049
DISPOSITION

WCH-EE-01 1

N)
U1



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-075 j P9 2 0. 2
Collector Company Contact Telephone No. Project CoordkwW Price Code Data Turnaround

JOHNSON, BRADY Joan Kessner 375-4688 KESSNER, JH
Project Deswignaon Sampling Location SAF No,

100-U-2 & 100-IU-6 Remaining Waste Sites 600-382 Subsites RC-232
Ice Chest No. Field Logbook No. CFA Method of Shipment

EL-1666-01 0603822000 Comme-cal Carrier
Shipped To Offate Property No. WI of LadingJAir Bil No.

GEL Laboratories Charlston C
Other Labs Shipped To

Preservation Coo44C Cool4C CoL4C Coo4C Coot4C

Type of Container Gv &G o. &G aG

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s)
None

Volume 125-.i s L .L P L

Special Handling and/or Storage

cad 4C Sample Anatysla 4 F. 7 - P08 -S2

Sample No. Matrix Sample Dite Sample rime -

-J1T978 SOIL A

J1T979 SOIL L' -_ 2 - - ___ _

CHAIN OF POSSESSION Sign-Print Names SPECIAL INSTRUCTIONS
ROsNui*hed ByRemoVd FrOM DawrImA RfCWevd 5y/S1O(d in Dt(Tkim I (1) ICP Metals - 6010TR (Closet LS) {Auminum, Anfimony, Arsenic, Barium, Berytum, Bron, Cadrum,

Cakwium, Chromium, CobaK Copper, iron, Lead, Magnes-u, Manganese, McWybdenum, Nl*r, Potassium,
Selenium, Silicon, Slyer, Sodum, Vanadum, Zinc}; Mer=y - 7471 - (CV) (Mercury)

71 2 - -f-/1 /- 11WF NM aemRc vdy/ inDamm

, -2 -5-1/1

0Sy tmo d Fra Dalwrn" 
.d Dnw

Rylerbed Fraom Dwlrr Timm smw in

FINAL SAMPLE (34""z Wroo Oqe'"yDke"i
DISPOSITI ON L1

WCH-EE-01 1

- r -C I An

N.)
0)



Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A 3 D ELEVEL:

PROJECT: Qo - ?. DATA PACKAGE:

VALIDATOR: ( LAB: C\ DATE:

SDG: ' 00 4

YSES PERFORMED

SW-846/ICP SW-846/GFAA SW-846/Hg SW-846
Cyanide

SAMPLES/MATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ................................. . .... ... ... ... .... ... ... ... .. . . . . .... ... ..... YekN( /A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments?............................................. .. ... ... ... ... .... .. ... ... ... .... ... .. Yes

Initial calibrations acceptable? ................................................................................................................ Y es

IC P interference checks acceptable?......................................................................................................Y es

ICV and CCV checks performed on all instruments?..................................................................... Yes

ICV and CCV checks acceptable?. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ..... Yes

Standards traceable ?  . ... ... .... ... .. ............................................................................................................. Y es

Standards exp ired?................................................................................. .. ... ... .... . . ... ... .... ... ... ... ... ... ... .... . Y es

Calculation check acceptable?................... ....................-.................... Yes

Comments:

No N/A

No N/A

No N/A

N N/A

N N/A

N N/A
N" N/A
N N/

N N/

28



H{NF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E).....................Yes No*

ICB and CCB results acceptable? (Levels D , E) .................................................................................... Yes N o

Laboratory blanks analyzed? ........... ....................... .......... ............... ....... .................................... . N /A

Laboratory blank results acceptable? .... .................... N..... . ............................................................. Yes N o N/A

Field blanks analyzed? (Levels C, D, E) ............................................... . No N/A

Field blank results acceptable? (Levels C, D, E)............................. ............................................ ... . /A

Transcription/calculation errors? (Levels D, E).................... .................. ............. Yes

Comments: 2 -L'- C ~- ~ 9

4. ACCURACY (Levels C, D, and E)

M S/M SD sam ples analyzed? ........ .................................................. ................................................... N o N /A

M S/M SD results acceptable? .......................................................................................... Yes No

M S/M SD standards NIST traceable? (Levels D, E).... ........... . ....................................................... Yes o N

M S/M SD standards expired? (Levels D , E) ........................................................................................... Yes No

LC S/B SS sam ples analyzed? .................. ......... .. ..................... ....................................................... N o N /A

LC S/B SS results acceptable? ........................... . .................... ................. .................................... Y es N o

Standards traceable? (Levels D , E)..... ............................................... ................................................ Y es N

Standards expired? (Levels D , E)........................................................................................................... Y es N N

Transcription/calculation errors? (Levels D, E)...................................... ........................................... Yes

Performance audit sample(s) analyzed? .................... ............................ Yes No N/A

Performance audit sample results acceptable?.............................................. Yes N A

Comments: - A - SIIiccn (AA Qi

(/lbl'MS
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? -.--- . . ----. ~.-..-......~... . , No N/A

D uplicate results acceptable?............................................................... .............................................. . Y e N o
MS/MSD standards NIST traceable? (Levels D, E)................ .................................................... Yes N

MS/MSD standards expired? (Levels D, E) ........................................................................................... Yes No

Field duplicate RPD values acceptable? .... ... ........................ ............. .. ... ... .. ... .... ... ... ... .... . . .... . Yes No N/A

Field split RPD values acceptable?....................................................... . ... ... ... .... ... ... ... .... ... ... ... .... ... ... .. Y es

Transcription/calculation errors? (Levels D, E)........................... ............ Yes N

Comments:

VP- 11 ('- t5.it

6, JCP QUALITY CONTROL (Levels D and E)

ICP serial dilution sam ples analyzed? ....................................................... ... ... .... ... ... .... .. .... ... ... .... ... ... .... Y es o /A

ICP serial dilution % D values acceptable? ... ................................................... .. .. .... ... ... ... .... ... .... ... ... .... Yes No N/A

LCP post digestion spike required? .......... ,............................................. .. ... .... ... ... ... ... .... ... ... ... ... .... ... .... Yes N o N/A

ICP post digestion spike values acceptable?................................................... .. ... ... ... .... ... ... ... .... ... ... ... .... Yes No N/A

Standards traceable? ............................................................................................................................... Y es N N /A

Standards expired?................................................................................................................................... Y es N N /A

Transcription/calculation errors? . ........................................................... , ... ... ... .... ... .... .. .... ... .... ... ... ... .... Y es N N /

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections perform ed as required? ............................................... . ... .... ... ... ... .... ... ... ... ... .... ... . Yes N/A

Duplicate injection %RSD values acceptable?..... ........ ,........................... Yes o N/A

Analytical spikes perform ed as required? . . ................ ............................ .. ... .... ... ... ... ... ... ... .... ... ... .... Yes N o N/A

Analytical spike recoveries acceptable? ...................... .......................................... Yes No N/A

Standards traceable? . . . . . . .  . . ......... ... ... .. ... ... .... ... ... ... .... ... ... ... .... .. Yes N N/A

Standards expired?................................................................................. .. .... ... ... ... .. .... ... ... ... .... ... ... .... .. Y es N N /A

M SA perform ed as required?.......... ............... ........ .. .. ... ... . ... ... .... .. .... . .... .. .... ... .... .. .... .. . Y es N N /

M SA results acceptable?.............. . .... ... .... . . .. ... ... ... ... .... .. ... . .. ... ..  ... .... ... Yes N N/

Transcription/calculation errors?................. .. ... ... .... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/

Comments:

8. HOLDING TIMES (all levels)

Sam ples properly preserved?........................................................... ... .... ... .. ... ... .... ... ... ... .... ... ... ... .... ...  Y e N o N /A

Sam ple holding tim es acceptable?... ................................................................ N ................................... . N o N /A

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses? ......... ....................... ............... .................................. Yes N o N/A

Results supported in the raw data? (Levels D , E) ........................................... N...................................... N o

Sam ples properly prepared? (Levels D, E)............................................................................................ Yes N o /A

D etection lim its m eet R D L? .................................................. ................. A.......... ......................... N o N /A

Transcription/calculation errors? (Levels D , E)...................................................................................... Y es N

Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.getlcom

QC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
NISIN 114-21
Richland, Washington

Contact: Joan Kessner

Workorder: 342714 Clie

Parmoame

Metals Analysis - ICPMS
Batch 1365351

QC1203032504 342714001 DUP
Selenium

QC203032503 LCS
Selenium

QC1203032502 MB
Selenium

QCl203032505 342714001 MS
Selenium

QC1203032506 342714001 SDILT
Selenium

Metals Analysis-[CP
Batch 1365353

QC1203032509 342714001 DUP
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

nt SDG: XP0049

NOM

Reoort Date: February 18, 2014
Page 1 of 8

Project Description: RC-232 Soil

Samp~le Qual QC _ Units RPD/D% REC% Range Anist _Date Time

DU 0,327 DU

4.85

0.310 mg/kg N/A A

D 4.64 mg/kg

DU 0.319 mg/kg

4.96 DU 0.327 D

DU -0.554 DU

7160

DU 1.43 DU

B 1.63 B

78.4

0.694

U 0.866 U

B 0.113 B

2800

11.5

D 8.90 D

11.9

21500

4.58 mg/kg

SK3 02/12/14 03:33

95.7 (80%-120%)

92.4 (75-/125%)

1.64 ug/L N/A

6880

1.61

2.26

74.2

0.695

0.978

0.101

2710

11.5

8.13

12.3

21200

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

(0%-o10%)

3.96

N/A ^

32.9 ^

5.54

0.159 ^

N/A A

11.4 A

3.53

0.494

9.00 ^

3.55

1.66

02/12/14 03:10

02/12/14 03:04

02/12/14 03:39

02/12/14 03:51

(0/,-20%) HSC 02/12/14 14:12

02/14/14 10:37

(+/-2.93) 02/12/14 14:12

(0%-20%)

(+/-0.489)

(+/-0.489)

(0%-20%)

(0/-20%)

(+/-2.44)

(0%-20%)

(0/-20%)

02/14/14 10:37

02/12/14 14:12

Page 137 of 149
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GEL LABORATORIES LLC
214G SaveGe Road Chakestw, SC 24G7 - (Q43 Sb-8a7 -%ww.qetcom

Workorder: 342714

Parmname

Metals Analysis-iCP
Batch 1365353

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203032508 LCS
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil Page 2 of 8

-mp_ 1 QC Units_ RPD/D% REC% Ra ge Anist Dateime

BD 4.11 D

3920

359

B 0.248 B

11.3

1420

N 931

U 0.0866 U

108

D 57.9 D

D 39.8 D

474

47.4

47.4

47.4

47.4

47.4

47.4

474

47.4

47.4

5.30

4020

326

0.256

12.7

1350

1010

0.0978

102

56.3

37.7

495

47.8

48.4

49.8

50.7

49.0

50.2

503

48.2

49.8

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

25.2 ^A

2.54

9.63

3.13 ^

12.3

5.07

8.14

N/A ^

5.55 ^

2.91

5.40

104

101

102

105

107

103

106

106

102

105

(+/-4.89)

(0%-20%)

(0%-20%)

(+/-0.978)

(0/-20%)

(0/-20%)

(0%-20%)

(+/-24.4)

(0%-20%)

(0%-20%)

(80%- 120%)

(80%- 120%)

(80/o- 120%)

(80/o-120%)

(80%- 120%)

(80%-120%)

(80%-120%)

(80%-120%)

(80%/-120%)

(80%-120%)

HSC 02/14/14 10:37

02/12/14 14:12

02/13/14 09:28

02/12/14 14:12

02/13/14 09:28

02/14/14 10:37

02/12/14 14:06

02/14/14 10:28

02/12/14 14:06

02/14/14 10:28

Page 138 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel com

Workorder: 342714

Parmname

Metals Analysis.ICP
Batch 1365353

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203032507 MB
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Client SDG: XP0049

NOM

47.4

474

47.4

474

47.4

47.4

47.4

474

474

47.4

474

47.4

47.4

QC Summary
Project Description: RC-232 Soil Page 3 of 8

Sample _Qual QC Units RPD/D% REC% Range Anist Date Time

51.0

505

50.3

511

49.6

48.1

50.2

502

444

50.0

486

49.1

48.9

6.44

-0.412

0.473

0.0947

0.0947

0.947

0.0947

7.58

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

107

106

106

108

105

101

106

106

93.5

105

103

103

103

(80/-120%)

(80%-120%)

(80%/6-120%)

(80/-120%)

(80/o-120%)

(80%-120%)

(80%- 120%)

(80%-120%)

(80%- 120%)

(80%-120%)

(80%-120%)

(80/o-120%)

(80/-120%)

HSC 02/12/14 14:06

02/14/14 10:28

02/12/14 14:06

02/13/14 09:22

02/12/14 14:06

02/13/14 09:22

02/14/14 10:28

02/12/14 14:03

02/14/14 10:24

02/12/14 14:03

Page 139 of 149
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GEL LABORATORIES LLC
2040 Savage Road Chatieston, SC 2<407 - (843) 556-8173 - wvwge com

Workorder: 342714

Parmname

Metals Analysis-ICP
Batch 1365353

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil Page 4 or 8

S-mple ual 9C Units RPD/D% REC% Range Anist Date Time

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203032510 342714001 MS
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

0.142

0.142

0.284

7.58

0.313

8.05

0.189

0.189

0.142

6.06

1.42

0.0947

-15.6

0.0947

0.692

492

49.2 DU

49.2 B

49.2

49.2

49.2 U

7160

1.43

1.63

78.4

0.694

0.866

9050

D 47.2

51.5

127

51.1

48.5

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

HSC 02/12/14 14:03

02/14/14 10:24

02/12/14 14:03

02/14/14 10:24

02/12/14 14:03

02/13/14 09:19

02/12/14 14:03

02/13/14 09:19

02/14/14 10:24

N/A

96

101

99.1

102

97.7

(75%-125%)

(75/-125%)

(75%-125%)

(75%-125%)

(75/-125%)

(75%-125%)

02/12/14 14:15

02/14/14 10:40

02/12/14 14:15

Page 140 of 149
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GEL LABORATORIES LLC
2040 Savage Road Chareston, SC 2947 - (843) 5568171 - www gel com

Workorder: 342714

Parminame_

Metals Analysis-ICP
Batch 1365353

QC Summary
Client SDG: XP0049 Project Description: RC-232 Soil Page 5 of 8

NOM _ Sample Qual Q Units RPD/D% REC% Range AnIst Date Time

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203035887 342714001 PS
Silicon

QC1203032511 342714001 SDILT
Aluminum

Antimony

49.2

492

49.2

49.2

49.2

492

49.2

492

49.2

49.2

49.2

492

492

49.2

492

49.2

49.2

B 0.113

2800

11.5

D 8.90

11.9

21500

BD 4.11

3920

359

B 0.248

11.3

1420

N 931

U 0.0866

108

D 57.9

D 39.8

5000 N 10700

DU

BArsenic

82600

-5.61

18.8

49.6

3520

59.7

D 62.5

65.3

22400

D 55.5

4550

370

48.6

60.2

1960

N 739

50.4

637

D 110

D 93.2

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

101

N/A

98.1

109

109

N/A

104

N/A

N/A

98.4

99.6

110

0*

102

108

107

109

23100 ug/L,

D

DU

DU

16900

7.15

2.17

ug/L

ug/L

ug/L

(750/-125%)

(750/125%)

(75%-125%)

(75%-125%)

(750%-/125%)

(75%-125%)

(750/125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75/-,125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%A,-125%)

(75%-125%)

(75%/-125%)

246* (800/o-120%)

2.4

N/A

N/A

(00/0-10%)

(0%-10%)

(0%-0%)

HSC 02/12/14 14:15

02/14/14 10:40

02/12/14 14:15

02/14/14 10:40

02/12/14 14:15

02/13/14 09:31

02/12/14 14:15

02/13/14 09:31

02/14/14 10:40

02/14/14 10:31

02/12/14 14:18

02/14/14 10:43

02/12/14 14:18

Page 141 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 342714

Parmname

Metals Analysis-ICP
Batch 1365353

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

Metals Analysis-Mercury
Batch 1365640

Client SDG: XP0049

NOM__ _

QC Summary
Project Description: RC-232 Soil PaV 6 of 8

Sample QuaL QC Units RPD/D%_REC% Range Anist Date Time

905

8.01

U 4.99

B 1.30

32400

132

D 20.5

137

248000

BD 9.49

45200

4150

B 2.86

130

16400

N 10700

U -3.99

1250

D 134

D 91.9

184

1.69

4.33

0.433

6640

28.0

3.78

27.0

51400

3.60

9380

862

0.866

26.3

3370

2190

0.433

315

26.7

18.5

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1.75

5.32

N/A

N/A

2.56

5.86

8

1.38

3.33

89.4

3.73

4.01

N/A

1.2

2.87

2.08

N/A

26.5

.146

.384

(0%-10%)

(0%-10%)

(0/o-10%)

(0-/- 10%)

(0%-10%)

(00/-10%)

(0%-10%)

(00/-10%)

(0%-10%)

(00/-10%)

(0%-10%)

(00/010%)

(00/- 10%)

(00/0-10/0)

(0%-10%)

(0/-10%)

(00/010%)

(00/-10%)

(0/0-10%)

(0%-10%)

HSC 02/12/14 14:18

02/14/14 10:43

02/12/14 14:18

02/14/14 10:43

02/12/14 14:18

02/13/14 09:34

02/12/14 14:18

02/13/14 09:34

02/14/14 10:43
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GEL LABORATORIES LLC
2040 Savage Road Chavieston, SC 29407 - (943) 556-8171 - www.geA com

Workorder: 342714

Parmnarne

Metals Analysis-Mercury
Batch 1365640

QC1203033181 342714001 DUP
Mercury

Client SDG: XP0049

NOM

QC Summary
Project Description: RC-232 Soil

Sample ua_ _QC_ Units RPD/D% REC%

*U 0.0398 * 0.0272 mg/kg 20*^ 

__ Range Anist

Page 7of 8

Date Time

(+J-0.01'7) NORI 02/11/14 10:05

QC1203033174 LCS
Mercury 0.120 0.118 mg/kg 98.2 (80/-120%)

QC1203033173 MB
Mercury U 0.00387 mg/kg 02/11/14 09:52

QC1203033182 342714001 MS
Mercury

QC1203033193 342714001 PS
Mercury

QC1203033183 342714001 SDILT
Mercury

0.117 *U 0.00398

2.00 *U -0.009

0.119 mg/kg

1.96 ug/L

102 (80/o- 120%)

98.2 (80%-120%)

*U -0.009 DU 0.0199 ug/L N/A (0/-10%)

Notes:

The Qualifiers in this report are defined as follows:

* Duplicate analysis not within control limits

+ Correlation coefficient for Method of Standard Additions (MSA) is < 0.995

B The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate).

C Target analyte was detected in the sample and the associated blank, and the sample concentration was <= 5 times the blank concentration.

D Results are reported from a diluted aliquot of sample.

E Reported value is estimated due to interferences. See comment in narrative.

M Duplicate precision not met.

N Spike Sample recovery is outside control limits.

S Reported value determined by the Method of Standard Additions (MSA)

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

W Post-digestion spike recovery for GFAA out of control limit. Sample absorbency < 50% of spike absorbency.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
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Date: 14 April 2014
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-IU-2 & 100-IU-6 Remaining Waste Sites - Soil Full Protocol - Waste Site

600-382
Subject: Diesel Range Organics - Data Package No. XP0049-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0049
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1T973 2/4/14 Soil C See note 1
J1T974 2/4/14 Soil C See note 1
J1T975 2/4/14 Soil C See note 1
J1T976 2/4/14 Soil C See note 1
J1T977 2/4/14 Soil C See note 1
J1T978 2/4/14 Soil C See note 1

1 - Diesel range organics by NWTPH-d.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client

DATA QUALITY OBJECTIVES

Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-

1



detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

- Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.
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Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are quafified as estimates and flagged "W". Sample resuhts less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

Due to the surrogate being diluted out, all diesel range organic and motor oil results in
samples J1T973 and J1T978 were qualified as estimates and flagged "J".

All other surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1T973/J1T978) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. The RPD
for diesel range organics (43.6%) was outside QC limits. Under the WCH statement of
work, no qualification is required. All other field duplicate results were acceptable.
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- Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

Completeness

Data package No. XP0049 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

* Due to the surrogate being diluted out, all diesel range organic and motor oil results
in samples J1T973 and J1T978 were qualified as estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #SOOW307AOO (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.

4



Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data vatidation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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DIESEL RANGE ORGANICS DATA QUALIFICATION SUMMARY*

SDG: XP0049 REVIEWER: Project: 600-382 PAGE I OF 1
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Diesel range organics J J1T973, J1T978 Surrogate recovery
Motor oil

* -The Qualified Data Summary Tabie includes labvratory applied "U" qualifels not

specifically identified here. The laboratory applied "U" qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: February 18, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT973
342714001
SOIL
04-FEB-14 08:20
07-FEB-14
Client
1.85%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN0O1

Parameter Qualifier Result,

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry eight Corrected"
Diesel Range Organics (C10-C20) DJ 126000
Motor Oil (C20-C36) D 5 I 660000

The following Prep Methods were performed:

Method Description

SW846 3541 3541 DRO IN SOIL PREP
SW846 3541 3541 DRO IN SOIL PREP

DL RL Units DF Analyst Date Time Batch Method

55100 170000 ug/kg
55100 170000 ugkg

Analyst
AXV I
CXR2

The following Analytical Methods were performed:

Method Descnption _ __ _
I NWTPH-Dx in Soil

Surrogate/Tracer Recovery Test
o-Terphenyl SW 354 /NWTPH-Dx in Soil "Dry Weight

Corrected"

Date
02/14/14
02/12/14

Result
0,00 ug/kg

25 BYTI 02/16/14 1704 1366736 1
25

Time Prep Batch

1730 1366735
1008 1366135

Anagyst Comments

Nominal Recovery% Acceptable Limits
678 0,00* (50%-150%)

Notes:

Page 38 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

leID: JIT974
342714002
SOIL
04-FEB-14 08:50

e: 07-FEB-14
Client
14.8%

Qualifier Result

Report Date: February 18, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (C l0-C20) J 4060
Motor Oil (C20-C36) 53800

The following Prep Methods were performed:
Method Description
SW846 3541 3541 DRO IN SOIL PREP
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

2540 7820 ug/kg
2540 7820 ug/kg

Analyst
AXv I
CXR2

Date
02/14/14
02/12/14

I BYTI 02/16/14 1743 1366736
1

Time Prep Batch
1730 1366735
1008 1366135

Description S__
NWTPH-Dx in Soil

Analyst Comments

Surrogate/Tracer Recovery
o-Terphenyl

Test -,-
SW 3541/NWTPH-Dx in Soil "Dry Weight
Corrected"

Result
632 ug/kg

Nominal
782

Recovery% Acceptable Limits
80.8 (50%-150%)

Notes:

Page 39 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gelcom

Certificate of Analysis
Report Date: February 18, 2014

Company:
Address:

Contact:
Project:

Clien Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

J1T975
342714003
SOIL
04-FEB-14 09:20
07-FEB-14
Client
9.67%

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN001

KYL f
Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) J 2770
Motor Oil (C20-C36) 39500

The following Prep Methods were performed:
Method Description
SW846 3541 3541 DRO IN SOIL PREP
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method

Surrogate/Tracer Recovery
o-Terphenyl

2400 7370 ug/kg
2400 7370 ug/kg

Analyst
AXV I
CXR2

Date
02/14/14
02/12/14

Descnption_
NWTPH-Dx in Soil

Test
SW 354 /NWTPH-Dx in Soil "Dry Weight
Corrected"

Result_
648 ug/kg

I BYT1 02/16/14 1821 1366736
1

Time Prep Batch
1730 1366735
1008 1366135

Analyst Comments

Nominal Recovery% Acceptable Limits
737 879 (50%-150%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company:
Address :

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-232 Soil

Client Sample ID: J1T976
Sample ID: 342714004
Matrix: SOIL
Collect Date: 04-FEB-14 09:40

Receive Date: 07-FEB-14

Collector:
Moisture:

Client
3,47%

Qualifier Result

Report Date: February 18, 2014

Client SDG: XP0049

Project: WCHN00213

Client ID: WCHN001

DL RI Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected'
Diesel Range Organics (C10-C20) U 2240

Motor Oil (C20-C36) 18100

The following Prep Methods wereperformed:
Method Description
SW84~6 3541 3541 DRO IN SOIL PREP

SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method

Surrogate/Tracer Recovery
o-Terphenyl

Description
NWTPH-Dx in Soil

Test_
SW 3541/NWTPH-Dx in Soil "Dry Weight
Corrected"

2240 6900 ug/kg

2240 6900 ug/kg

Analyst
AXV I
CXR2

Date
02/14/14
02/12/14

I BYTI 02/16/14 1900 1366736

1

Time Prep Batch
1730 1366735
1008 1366135

Analyst Comments_

Result
576 ug/kg

Nominal Recovery% Acceptable Limits

690 83J5 (50%150%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MS[N 114-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

J IT977
342714005
SOIL
04-FEB-14 10:00
07-FEB-14
Client
2.76%

Report Date: February 18, 2014

Client SDG: XP0049

Project: WCHN00213
Client ID: WCHN00I

r,~wk
Parameter Qualifier Result
Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2210
Motor Oil (C20-C36) J 5950
The following Prep Methods were performed:
Method __Description

SW846 3541 3541 DRO IN SOIL PREP -
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:
Method Description

NWTPH-Dx in Soil

DL RL Units DF Analyst Date Time Batch Method

2210 6810 ug/kg
2210 6810 ug/kg

Analyst
Axv I
CXR2

Date
6214/14
02/12/14

I BYTI 02/16/14 1939 1366736

-Time Prep Batch
1730 1366735
1008 1 366135

Analyst Comments

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 3541/NWTPH-Dx in Soil "Dry Weight
Corrected"

Result
539 ug/kg

Nominal
681

Recovery% Acceptable Limits
79.1 (50%-150%)

Notes:

Page 42 of 149
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: February 18, 2014

Client SDG: XP0049

Client Sample ID: JIT978
Sample ID: 3427140
Matrix: SOIL
Collect Date: 04-FEB
Receive Date: 07-FEB
Collector:
Moisture:

Project: WCHN00213
Client ID: WCHN001106

-14 08:20
-14

Client
1,72%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics

SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) DJ ' 80900
Motor Oil (C20-C36) D 1270000

The following PrepMethods were performed:
Method Description
SW846 3541 3541 DRO IN SOIL PREP
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method

54700 168000 ug/kg
54700 168000 Ug/kg

Analyst
AXV I
CXR2

Date
02/14/14
02/12/14

25 BYTI 02/16/14 2018 1366736
25

Time Prep Batch
1730 1366735
1008 1366135

Analyst CommentsDescription
NWTPH-Dx in Soil

Surrogate/Tracer Recovery
o-Terphenyl

Test _____

SW 3541/N WTPH-Dx in Soil 'Dry Weight
Corrected"

Result Nominal
0.00 ug/kg 673

Recovery% Acceptable Limits
0.00* (50%-150%)

Notes:
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15

Company:
Address

Contact:
Project:

Parameter

f41(51(1



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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FID Diesel Range Organics
WC-HANFORD, INC. (WCHN)

SDG XP0049

Method/Analysis Information

Procedure: Analysis of Diesel Range Organics by Flame Ionization Detector

Analytical Method: NWTPH-Dx in Soil

Prep Method: SW846 3541

Analytical Batch Number: 1366736

Prep Batch Number: 1366735

Sample Analysis

The following samples were analyzed using the analytical protocol as established in NWTPH-Dx in Soil:

Sample ID Client ID
342714001 JIT973
342714002 JIT974

342714003 JIT975
342714004 JIT976
342714005 JIT977
342714006 JIT978
1203036054 Method Blank (MB)
1203036055 Laboratory Control Sample (LCS)
1203036058 342714006(JIT978) Matrix Spike (MS)
1203036059 342714006(J1T978) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with

GL-OA-E-003 REV# 24.

Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False

positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
The associated calibration verification standards (CCV) did not meet the acceptance criteria.

Page 32 of 149
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The CCV standard bracketing the samples in this SDG recovered slightly above the acceptance limits for Diesel

Range Organics; however, this had no adverse effects on the data as the detection of Diesel Range Organics was

below the PQL in all affected samples.

Surrogate recovery did not meet the acceptance criteria in the CCV standard analyzed for this SDG; however,

this had no adverse effects on the data as all undiluted samples in this SDG recovered well within the acceptance

limits for the surrogate.

Analyte peaks eluted within the established retention time windows for this method.

Quality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
Samples 1203036058 (J1T978MS), 1203036059 (JI T978MSD), 342714001 (JIT973) and 342714006 (JIT978)

did not meet surrogate recovery acceptance criteria due to dilution.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 342714006 (JIT978) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS, performed on sample 342714006 (JIT978), did not meet spike recovery acceptance criteria due to

dilution, sample matrix interference and high level of target analytes in the parent sample.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD, performed on sample 342714006 (J1T978), did not meet spike recovery acceptance criteria due to

dilution, sample matrix interference and high level of target analytes in the parent sample.

MS/MSD Relative Percent Difference (RPD) Statement

The RPD between the MS and MSD met the acceptance limits.

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and time from sample

collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.

Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met

the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. Analyte peaks eluted within the established retention time

windows for this method.

Sample Dilutions
Samples 1203036058 (J1T978MS), 1203036059 (J1T978MSD), 342714001 (J1T973) and 342714006 (J1T978)

were diluted due to the presence of over-range target analytes.

Sample Re-extraction/Re-analysis
All samples in this SDG were extracted and analyzed twice due to quality issue in the first analysis. The second

analysis was reported.

Page 33 of 149
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Miscellaneous Information

Electronic Package Comment

This package was generated using an electronic data processing program referred to as "virtual packaging". In an
effort to increase quality and efficiency, the laboratory is developing systems to eventually generate all data
packages electronically. The following change from "traditional" packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative.

Data Exception (DER) Documentation
Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced
SOP or contractual documents. DER #1268157 was generated for this SDG.

Manual Integrations
Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this fraction.

Additional Comments
The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The additional comments were not required.

System Configuration

The Diesel Range Organics analysis was performed on the following instrument configuration:

Instrument

Agilent Gas
Chromatograph

System
Configuration

Agilent 6890N
GC/FID

Column
ID

DB-5MS

Column Description

30m x 0.25mm,
0.25um(J&W)

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Page 34 of 149
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GEL Laboratories LLC
Form GEL-DER

DER Report No.: 1268157

Revision No.: 2

DATA EXCEPTION REPORT

Mo.Day Yr. Division:
17-FEB-14 Federal

Instrument Typo Test I Method:
GCIFID NWTPH-Dx in Soil

Batch ID: Sample Numbers:
1366736 See Below

Potentially affected work order(s)(SDG): 342564(XP0048),342714(XP0049)

Application Issues:
Failed Yield for Surrogates

Failed Recovery for MSD/PSD

SpecIfication adRurent
Exception Description:

1. -Samples 3.42714006 and its _QC sampl-es--

1203036058(MS)/1203036059(MSD) did not meet surrogate recovery
acceptance criteria.

2. The QC samples 1203036058(MS) and 1203036059(MSD), performed
on sample 342714006, did not meet spike recovery acceptance criteria.

2. The MSD(1203036057), performed on sample 342554001, recovered
motor oil at 65%(SPC Limit: 70%-130%).

Originator's Name:

Benjamin Taft

Page 35 of 149
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Quality Criteria:
Specifications

Matrix Type:
Solid

Type:
Process

Client Code:WCHN

-
DER Disposition:

1 & 2 Samples were diluted due to over-range target analyte. As a result,

the surrogates and/or spiked analytes were diluted out of their acceptance
limit. The data were reported.

2. The failure was due to high level of Motor Oil range organics in the
parent sample, The data were reported.

Data Validator/Group Leader:

17-FEB-14 Jimin Cao 18-FEB-14



Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-232-075 - ag1
Collector Company Contact Telephone No. Project Coordat Price Code Data TuaroundJOHNSONBRADY Joan Kessner 375-4688 KESSNER JH
Project Designation Samplng Location SAF No.

100-IU-2 & 100-4U-6 Remaining Waste Sites 600-382 Subsites RC-232
1CheutNO- Field Logbook No. C0A Method of Shipment

EL-1666-01 0603822000 Commerical Carrier -
Shipped To Offsite Propety No. BI of Lading/Air Bill No.

GEL Laboratories Chariston 4-1 _ _ - OC_
Other Labs Shipped To

Prsrain Cool 4C Cool 4C C43d 4C Cool 4C Coal 4CPreservation

Type of ContAIner C. aG G aG sG

POSSIBLE SAMPLE HAZARDS/REMARKS No. of ContalnrtS) 1 1

None
Volume 12smt 125mL 125ml J54rL 12"'L

Special Handling and/or Storage dm(1) e TPH-DPaa.l

cod/ 4c Sample Analysis = Ra e - C1'ol Pcak0a2
Inskucuak Wrti-O# 6*t0K6

Sample No. Matrix Sample Date Sample Time . -_-

-J1T973 SOIL

-J1T974 SOIL - 0 A -L X

- J1T975 SOIL OT Z, Y

-J1T976 SOIL - 0,311,0 - X

-J1T977 SOIL - 1 X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS

Reinquished Byaemove Fmm oatftrrR d. D&Wftenms (1) ICP Metals - 6010TR (Close-out Lst) (Aluminum, Antimony, Arsenic, 8aum, Beryllium, Boro, Cadmium,
Caidum, Chromium, Cobat, Copper, iron, Lead, Magnesium, Manganese, Molybdenum Nel, Potassium,

R y e F- D inSeleniw, Silicon, Siver, Sodium, Vanadium, Zinc}; Mervury - 7471 - (CV) (Mercury)

r -q- I

ved~- Emm JDIeTim Roe

Rswiu $ 4, O2-0 fJg~eii Dy

FINAL SAMPLE -o- -,, mXP0049
DISPOSIDON
WCH-EE-01 1

51e 4 nf 149
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-076 Page2cA
collector Company Contact Telephone No. Project Coordinator Price Code Data TurnaroundJOHNSON. BRADY Joan Kessner 375-4688 KESSNER, JH
Project DesIgnation Sampling Location SAF No.

100-U-2 & 100-U-6 Remaining Waste Sites 600-382 Subsites RC-232
Ice Chest No. Field Logbook No. COA Method of Shipment

I 12 EL-166-l 0603822000 Commerical Carrier
Shipped To Offsfta Property No. Bi of LadbngfAir S9 No.

GEL Laboratories Charston 131-C
Other Labs Shipped To

Preservation C4O34C Coo4C Coot4C Coot4C Cool 4C

Type of Container GlP aG aG 2G wG

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) 1 1 1 1

None
Volume 12mtL 125mt 125cL 2omL 125mL

Special Handling and/or Storage Swem (1) in TPt4-4ses.4 -
Cool4c Sample Analysis SP-W Rane- PAHs-6310 wl No- Pcas - e2

kw~ucbww WTPH-O. HoPAcisi-34P (4 _EPAS151

Sample No. Matrix Sample Date Sample Time-

-J1T978 SOIL

J1T979 SOIL 2-- ------ -2. Lj C __

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Rejqswhed Sy/nmoved From D"affrna Rooved y/Stred b DatarTM g (1) ICP Metals - 6010TR (Close-out List) {Alurinum, Antimony, Arsenic, Barium, Beryiyfm. Boron, Cadmium,

Cacium, Chr--ium, Cob*lt Copper, Ion, Lead, Magnesium, Manganese, Molybdenum, Nok*a, Potassium,
-C Selenrum, Silcw Slver Sodhum, Vanadium, Zinc); Mercury - 7471 -(CV) (Mercury)

sR D Frowe u m -WEo

FINAL SAMPLE D'' AS** et S"OS"d By Oe(rh

e- _ _ _ _ _ _ __ _ _ _ _ _ _ X-53 L/Y

DISPOSITION I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

WCH-EE411'

age 5 of 149

N)
IQ



Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT: (g o - DATA PACKAGE:

VALIDATOR: g2U .. LAB: DATE:

SDG: 3 0

ANALYSES PERFORMED

8015 8021 8141 8151 8

WTPH-HCID WTPH--G WTPH-D

SAMPLES/MATRIX:

Sokk

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...-----
.. .Ye No /A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initial calibrations acceptable? .. . . . . . . . ... ..... . ... ... ... .... ... . . . . . . . . . . . . . . . . ....... Yes N N/A

Continuing calibrations acceptable? . .... . . . . . . . . . . . . .... . . .  ................-. ---... ... . . . . . . . ... ... .... Yes No N/A

Standards traceable? . . . . .. . . . .. ... . . . . . . . . . . . . ... ----- ........... .. ... .... ... . Yes N N/A

Standards expired? . ... ... ..... .. ............... . ... .  . .... . . . . . .. . - . . . . . . . . . .------- -----.... ......... . ... .... ... ... .. Yes N N/A

Calculation check acceptable? . ... ..... ... ... . . . . . . . . . . . . . . . . . . . . . ... ... .... ... .. Yes No N/A

Comments:

24



HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ............................-- - ........ Yes No

Calibration blank results acceptable? (Levels D, E)............-...............................Yes No

Laboratory blanks analyzed? . . .. .  . . . . . . . . . . . . . . . . . . . . . ... .
...

. . . . .... . . . . .. . . .  No N/A

Laboratory blank results acceptable?............. .... ... ... ... . .. . . . . -- . . . . . . .... .. . . ..  . Y s No N/A

Field/trip blanks analyzed? (Levels C, D, E)............ .............. ........ ...----... Ye Y

Field/trip blank results acceptable? (Levels C, D, E)..................................Yes o /

Transcription/calculation errors? (Levels D, E)....................................... Yes No /

Comments: Aa

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed?. ... . . .. . . . . . .... ... ... . .... - -----------. .---. Yes No N/A

Surrogate/system monitoring compound recoveries acceptable? . . ...---. ---------. 1-..., Ye N/A

Surrogates traceable? (Levels D, E) ................................- ................ Yes No

Surrogates expired? (Levels D, E)..........................---- .---- ............. Yes N: N/

M S/M SD samples analyzed?...........................- -.-. - ................ .... No N/A

M S/M SD results acceptable?............- .......-....... - -.----------.................. .... eN o N

MS/MSD standards NIST traceable? (Levels D, E).................. ---. ... es No

MS/M SD standards expired? (Levels D, E) No................- ...--.- - -----.. ---. -------. ..... Y No /A

LCS/BSS samples analyzed? .No N/................................... .. No N/A

LCS/BSS results acceptable?
. . . . . . . . . .. . . . . . . . . . . . . . .......

. . . . .
.

. . . . . .. ... . . . . .. Yes No

Standards traceable? (Levels D, E).......................................- - .... es" N

Standards expired? (Levels D, E)..................................-.---. --- ----................... ............. Yes N

Transcription/calculation errors? (Levels D, E)....................................... Yes

Performance audit sample(s) analyzed? 
. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ye N

Performance audit sample results acceptable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . Yes N

Comments:
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INF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? ... ... .. - .. ... . ... ... . . .. . . . . ... ... .. ... .... .. . . . . . . . . . .  No N/A

Duplicate results acceptable?...... . .......................................... ..... ................. ....... ... Y e N o

MS/MSD standards NIST traceable? (Levels D, E) ........... .... .. -. .................................. es No

MS/MSD standards expired? (Levels D, E) ....................... ......................... Yes No /A

Field duplicate RPD values acceptable?.. .... ......- .... Yes .. N/A.

Field split RPD values acceptable?.. .. Yes No.................... ........ ...... ....... -....- --. ----.. -. Yes No A

Transcription/calculation errors? (Levels D, E)................ ...... ...... ..... ....................................... Yes N o

Comments

V 0

6. HOLDING TIMES (all levels)

Samples properly preserved? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. .... ... ... . . .. Yes No N/A

Sam ple holding tim es acceptable? ... ... ..... .. .. ......... ... ... ..... ...... . .... ... ... ..... .. .... ... ... ... ... ... Yes N o N/A

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Results reported for all requested analyses?......................... ...... ......... .. YesNo

Results supported in the raw data? (Levels D, E)............................................. Yes N

Samples properly prepared? (Levels D, E)........ ............ ....-............................- Y N .o A

Detection limits meet RDL? ............................ .... -........... ............ Yes No A

Transcription/calculation errors? (Levels D, E).................................. ...... Yes N A

Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil * (or other aborbant) cleanup performed?....................... . ............ Yes o N/A

Lot check performed?.... ...........................................---............................... Yes No N/A

Check recoveries aceptable?........................................ ....................... Yes No N/A

Check m aterials traceable? ........................
. . . .. ... . . .... .. .. . ... ...----. .- -.. --------- --.------. . . . - .. . Yes N o N /A

Check materials Expired?....................................... -........-.. Yes N N/A

Analytical batch QC given similar cleanup? .................................-.-- .. .-- ..................... Yes N N/A

Transcription/Calculation Errors? ..................................... . ....... ............ Yes No N/

Comments:
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Appendix 6

Additional Documentation Requested by Client
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

QC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Report Date: February 18, 2014

Contact: Joan Kessner

Workorder: 342714

Parmname

Diesel Range Organics
Batch 1366736

QC1203036055 LCS
Diesel Range Organics (C1O-C20)

Motor Oil (C20-C36)

**o-Terphenyl

QC1203036054 MB
Diesel Range Organics (CIO-C20)

Motor Oil (C20-C36)

**o-Terphenyl

QC1203036058 342714006 MS
Diesel Range Organics (CIO-C20)

Motor Oil (C20-C36)

**o-Terphenyl

QC1203036059 342714006 MSD
Diesel Range Organics (ClO-C20)

Motor Oil (C20-C36)

**o-Terphenyl

Client SDG: XP0049 Project Description: RC-232 Soil

NOM --___Sample Qual QC _ Units RPD% REC%

66600

66600

666

U

U

666

67600

67600

676

67400

67400

674

DJ

D

DJ

D

80900

1270000

0.00

80900

1270000

0.00

DJ

D

DJ

D

53800

57900

537

2160

2160

513

156000

1560000

0.00

135000

1390000

0.00

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

80.7

86.9

80.6

Range Anist Date Time

(70/- 130%)

(70/-130%)

(50o-150%)

BYTI 02/16/14 13:10

02/16/14 12:31

77.1 (50%-150%)

14.5

11.8

112

N/A

0*

80.7

N/A

0*

(70%-130%)

(70%-130%)

(50%- 150%)

(0%-20%)

(0%-20%)

(50%-I50%)

02/16/14 20:57

02/16/14 21:36

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate).Value is estimated
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